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I. 



ll/rEDICINfi is the art of preventing 
and of curing difeafes. 



It. 



Before confidering the application of 
this art to particular difeafes, certain ge- 
neral dodlrines are neceflary to be premi- 
fed, which are called THE INSTITU- 
TIONS OF MEDICINF. 

A III. 
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III. 

The Inftitutions of Medicine are di- 
vided into three parts. 

The firft treats of life* and health. 

The fecond delivers the general doc- 
trine of difeafes. 

The third delivers the general docdlrinc 
concerning the means of preventing and 
curing difeafes. 



PART 



P A H T t 



PHYSIOLOGY. 



THE do^ne which explains the con* 
didons of die body and of die mind 
JieceiTary to life and healdi^ is called PHY-^ 
SIOLOQ Y, or die Dodrine of die Ammal 
Oecononi7< 



V* 



. the fiindions of the animal ttconoihy 
lire many Aad various } and fo complicated 
vrith each other* that it is di&cult to find 
the moft proper order in which they may 
be delivered. Thdr, however, feems the 
A fl beft 
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beft which confiders them as nearly as 
may be according to the feries of caufes 
and effeds. 

VI. 

Upon this plan we fliall treat, 

1. Of the folid matter, of which a 
great part of every organ of the body con- 
fifts. 

2. Of the nervous fyftem, in which the 
motions of the body for the moft part be- 
gin, and upon which the motions pro- 
duced in it chiefly depend. 

3. Of the motion and circulation of the 
blood, and of the feveral organs and 
actions employed in fupporting it. 

4. Of the fundHons employed in fup- 
porting and repairing the feveral folid 
and fluid matters of the body ; and, on 
this occafion, of the nature of the feveral 
fluids themfelves. 

a 5- Of 
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5. Of the organs employed in receiving 
and modifying the impfeflions of external 
bodies neceflkry to fenfation ; and of their 
fever al fundlions. 

6. Of the motions of the whole body, 
or of its feveral parts which depend on 
the adion of mufcles, and not before ex- 
plained. 

7. Of the fundions peculiar to the 
fexes, and of generation. 



A3 PHY- 



PHySIOLOGY. 

SECT. I- 
Of the Smpi^E SoupSf 

VIL 

The folid parts of the body ieem to be 
of two kinds; one whofe properties are the 
fame in the dead as in the living, and the 
fame in the animate as in many inanimate 
bodies ; the other, whofe properties appear 
only in living bodies. In the laft, a peculiar 
organization, or addition, is fuppofed to 
take place; in oppqfition to which, the 
firft are called the SIMPLE SOLIDS. Of 
thefp only we fhall treat here; and of the 
pthers, which may be called VITAL SO- 
I^IPS^ feeing the fun4amental part of th§ 



PHY S 1 O L O G Y. n 

nervous fyftem^ we flidl treat under that 
title in the following fcdlion. 

vm. 

' The fimple folids are fuited to the pur- 
pofes of the animal oeconomy by a certain 
force of cohefion, joined with a certain 
degree of flexibility and elafticity. 

IX. 

Thefe properties of the fimplfe folids, in 
clififerent parts of tEe body, in diflferent 
bodies, and on different occafions in the 
fame body, are iieceffarily in different de- 
grees ; and this feems to depend upon the 
difference of the mixture, aggregation, or 
organization of the folid, 

X. 

The matter of the fimple folid every 

where 
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where, except in the bones, appears to be 
an homogeneous aggreg^tte ; and there is 
no proper evidence of its being formed of 
certain parts natur^Uj/difcrete and inco- 
herent, which are cemented by others of a 
diflferent nature. 

Of the fimple folid confidered as an ho- 
mogeneous aggregate, ^the integrant parts 
are a n>ixt, which feepis to be nearly of the 
fame kind in all the different parts of. the 
human body, and perhaps in moft of. the 
parts of every animal : So far as we yet: 
know, the variety of it is very ihC9nfider- 
ftble. ..'..■ ■^ 

XII. 

This, which may be called the ANI* 
iy( AI^ MIXT, is found, by chemical e:^j)e- 

riment, 
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nment, to b^ confiderably different from 
^very kind of vegetable or foffil matter 5 
but the. fame experiments hardly teach us 
any thing exadl or ufeful with refjpedl to 
the conftituent parts of this mixt. 

XIII. 

The only particular relative to this, 
which we exadlly know, is, that the ani- 
mal mixt is formed of water, and of fome 
other matter concreting with it ; that, on 
ndifferent ocqafions, the ftate 9f it is varied 
by the ;proportion which the water bears 
-to the other concreting matter j and that, 
efpecially by a different proportion in thi^ 
refpedl, the fimple folid differs in its force 
of cohefion, flexibility, and elafticity (VIII.) 

XIV. ' - ^ 

' The proportion of water to the other 
,'^'.:: : ' J matter 
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proportion of water in the fiinple folid, and 
thereby give a different ftate of it, is fuf- 
ficiently obvious: That the fame caufes 
may alfo affedl the other concreting mat- 
ter, we can, in general, perceive to be pof- 
iible; but in what manner, or upon what 
occafiions they do fo, is not eafily dif- 
cemed. 

XX. 

The properties of the fimple folid (VIII.) 
may be alfo varied by its ftate of aggrega- 
tion j and this again may be varied, i. By 
the temperature of theatmofjpfhere to which 
the body is long expofed, 2. By the pref- 
fure, external or internal, which is applied 
to the folid. 3., By the degree of extenfion 
of the folid beyond its nattiral ftate, which, 
in every living body, is given more or lefs 
to every part of the foft or flexible folids ; 
• i ^ • -.:*: : :i:and^ 
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^ad, Iq/ily^ by the motion or reft to which 
the folid is accuftomed. 



XXI. 

The properties (VIII.) of the folid part$ 
are alfo varied by the (late of their orga- 
nization. This every where depends upon 
an arrangement of fibres, the ftate of cel- 
lular texture, or upon a texture of veflcls; 
and therefore, to explain the different dates 
of organization, it will be enough to men- 
tion the caufes of the differences which oc- 
cur in thefe fundamental parts. 

XXII. 

Fibres may differ in fize by the feveral 
caufes (XIV.— XXI.) affeding the mix- 
ture and aggregation of the matter of 
which they are formed, and by thefe caufes 
alone; but how far the organization of 

any 
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vxy pftrt depends upon an arrangement of 
fibres, we cannot diftindUy perceive ; an4i 
if it does, we cannot perceive that the ftatft 
of fuch parts dififers othefwife than by the 
ftate of the cellular texture erery where 
interpofed between the fuppofied fibres^ 

The ftate ef cellulaj? texture Is the mod 
important circumftance in all organized 
parts ; and it may be varied by many dif** 
ferent caufes. u The texture may be more 
denfe, and thereby firmet, as it has been 
Jnore prefTed by the adions of* life or ex* 
ternal force; by whkh tneans efpecially it 
is changed in the progrefs of life; l. The 
cellular texture may be increafed in bulk, 
and rendered firmer by a new growth ta- 
king place in it, as frequently happens in 
membranes which are flowly and gradually 
(iretcbed outi * 3. The fame texture may 

be* 
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become weaker by fome part of it beiag 
eroded by acrid nutters generated in the 
body, or externally applied* 4. It is ana» 
logons to this, that, when any part is fu« 
ftained by feveral layers of cellular texture 
or membranes, fuch fupport is weak;ened 
by one or jFiiore of thefe layers being co( 
through ; and the fame weaknefs is indu*;- 
ced when any external cootipreifion, which, 
for fome time, had bean applied, i& takeq 
away. 5. The Hate of the cellular texture 
is varied by the matter contained in its 
cells ; which is fometimes a matter con- 
creting into a fblid ma(s, and fometimes a 
preternatural quantity of an aqueous ine-** 
laflic fluid* The bones formed in the firft 
manner may again become foft by the har-^ 
dened matter's being diflblved and reab^ 
forbed. 6. When the mobility of parts on 
one another depends upon the extent of 
cellular texture connedting them, that mo- 
bility is diminiflied or deflroy ed by a great 
I part 
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part of tiie cellular texture being eroded or 
cut away, and the remaining parts being 
united together; £o that the parts are now 
connedled by a ihorter portion of cellular 
texture than before. 7« Parts naturally 
feparate may lofe their mobility by being 
joined together by a cellular texture formed 
between them, as happens when any two 
fiirfaces are for fome time kept clofely ap- 
plied to each other. 

XXIV. 

In fb far as a folid part is formed by a 
texture of veffels, its properties (VIII.) 
may be varied by the different ftates of 
thefe veffels; which, i. may be more or 
lefs full of fluids. 2. They may be chan- 
ged into a folid mafs, by the fluid, con- 
tained and fl:agnating in them, concreting 
into a iblid. 3. They may be changed in- 
to a folid, if the fluids that fliould pafs 

through 
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through them are intercepted, and the c^ 
vity is filled with a cellular texture ; or, 
4. They ijiay be changed into a folid, if, 
by coUaple or prefTure, the fides of the 
veffels are applied to each other and con- 
crete together. 

XXV. 

The pathology of the fimple folids (Jan- 
not be properly feparated from thdfr phy- 
fiology ; ^nd therefore many different ftates 
of.thefc folids, though fuch as ar« always 
morbid are mentioned above. We think 
it proper to fubjoin here a £bort view of 
the whole of that pathology. 

xxvr. 

The difeafes of the fimple folids are^ 
I. Thofe of the naturally foft part J- 
I . Debility with flexibility. 
Debile tenerum^ gracile^ GauL Fatboi. 
161. I, 

B Debik 
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Debile tahidum Ganb. Und. 1 6i . 2. 

2. Debility with fragility. 
DebilefJpUGaiib. i6i. 3. 

3. Laity. 

Dehile laxum^ Jiacddum^ Gamh. 160. I. 

4. Flaccidity. 

Delnle iners Gaub. 160. 2. 

5. Rigidity diminifhing flexibility. 
* Higu/um tenax Gamh. 165. i. 

6. Ibgidity deftroying flexibility. 
Rigidum dnrumGaub. 165. 2. 

II. Th<^e of the naturally hard pans. 
!• Flexibility. 

Dtlik flexile Gauh. 160. 3. 
2. Fragility. 

Fragile fpongiofum Gaub. 161. 4. 
Fragile vitreum Gaub. 165. 3. 
Of all theie morbid afie6tions, we iup- 
pofe the remote and proximate caofes may 
be underflood from what is delivered above 
(XIV.—XXIV.) 

SECT. 
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SECT, a 



Of the Nsrvoub System* 



xxvn* 

The nervous fyftem, as the organ of 
fenfe and motion^ is conne£ted with fo 
£o many fun£lions of the animal ceconomy, 
that the ftudy of it muft be of the utmoft 
importance, and a fundamental part of 
the ftudy of the whole oeconomy. 

ui general view of the Nervous Syjlem^ 

xxvin. 

The nervous fyftem coniifts of the me- 
dullary fubftance of the brain, cerebellum, 
B 2 medulla 
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medulla oblongata, and fpinalis; and of 
the fame fubftance continued into the 
nerves, by whiph it'is diftributed to many 
different parts of the body. 

The lyhole of this fyftem feems to be 
properly diftlngtiiflied .into thefe four 
parts. . , , '. ,. . ,...;. •■ ..,...;,. ..-.•■ 

■ ' • r • *■ • . 

I . The medullary fubftance contained in 
the cranium and vertebral cavity j the 
wbgle pfr which feeois to cbnfift of di- 
ftinft fibres, but without the fcyeral fibres 
being feparated from each other by any 
evident enveloping membranes. 

N. When we fjTeak of 'funftiotis, iirhrch arc 
or may be in common' to every part of this 
portion of the nervous fyftem, we fliall fpeak of 
the whole under the. title of the BRAIN; but> 
^ when it is necefiary to diftinguifli the particular: 
parts^ we (hall take c<(re to avoid ambigdity. 
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• 2. Connedkd with one part or other of 
W I. are, the NERVES, in which the 
fame medullary fubftance is continued, 
but here more evidently divided into 
fibres, each of which is feparated from 
the others by an enveloping membrane 
derived from the pia mater- 

3, Parts of the extremities of certain 
nerves (2.), in which the medullary fub- 
fiance is divefted of the enveloping metn- 
feranes from the pia mater, and fb fituated 
as to be expofed to the * ailioh of certain 
external bodies, and perhaps fo framed as 
to be affedled by the adlion of certain 
bodies only : Thefe we name the SEN- 
TIENT EXTREMltlES of the nerves. 

4. Certain extremities of the nerves (2.) 
fo framed as to be capable of a peculiar 
contraAility: and, in confequence of their 
lituation and attachments, to be, by their 
contratflion, capable of moving moft of the 
fplid and fluid parts of the body. Thefe 
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>wc name the MOVING EXTREMITIES 
of the nerves : They are commonly named 
MOVING or USCULAR FIBRES. 

N. Tbat the mvfcular fibres are a continnation 
of the medullary fubftance of the brain and nerres^ 
has not been fliown by the anatomiftsj nor pni* 
terfally admitted by the phyfiologifts; hot we now 
fappofe it, and hope afterwards to render it foffi- 
ciently probable. 

Are the ganglions of the nerves to be 
confidered as a part of the nervpus fyftem 
difUnguiihed by a peculiar function ? 

XXX, 

Thefe feveral parts of the nervous fyftem 
are every where the fame continuous me- 
dullary fubftance which we fuppofe to be. 
the vital folid of animals, fo conftituted ip 
living animals, and in living fyftems only, 
as to admit of motions being readily pro- 
pagated from any one part to every other 

part 
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part of the nervous fyftem, fo long as the 
continuity and natural living (late of the 
medullary fubftance remains. 

N. It is obferyed^ that the comprefGon of any 
part of the medullary fubftance prevents the com- 
munication of motion between the parts that lie 
on different (Ides of the part comprefled ; and it is 
probable^ there are other caufes befides compref* 
fion, whtch may alfo affeA the medullary fub- 
ftance, fo as to interrupt in it the communication 
of motion ; but they are not diftidily known. In 
the mean time, we ufe the expreffionj that a neryey 
or other portion of the nervous fyftem, xzfree^ to 
denote its being free, not only from compreifion, 
but from every other fuppofed caufe interrupting 
the communication of motion. 

The condition fitting the medullary fubftance 
forhaving motion propagated in it, we fuppofe to be 
the prefence of a certain fluids which we therefore 
name the mrvouifiuid, without meaning however 
at prefent to determine any thing with regard to 
its fouice^ nature, or mannner of a^ing* 
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XXXI, 

In the living man, there is an immaterial 
thinking fubftance, or MIND, conftantly 
prefent ; and every phenomenon of think- 
ing is to be con£dered as an.afiei^ion or fa- 
culty of the mind alone. But this imma- 
terial and thinking part of man is fo con- 
nedled v\rith the material and corporeal 
part of him, and particularly v\rith the 
nervous fyftem, that motions excited in 
this give occafion to thought; arid thought, 
however occafioned, gives occafion to new 
motions in the nervous fyftem. This 
mutual communication ^ or influence we 
affume with confidence as a fadl : But the 
mode of it we do not underftand, nor pre- 
tend to explain j and therefore are not 
bound to obviate the diflSicultiesi that at- 
tend any of the fuppofitionj which have 
l>een made concerning it. 

XXX^J. 
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XXXII. 

The phenomena of the nervous fyftem 
©ccur commonly in the following order. 
The impulfe of external bodies ads upon 
the.fentient extremities of the nerves j 
and this gives occaiion to preception or 
thought, which, as firfl: arifing in the 
mind, we term SENSATION. This fen- 
fation, according to its various modifica- 
tion, gives Qccafion to VOLITION, or the 
willing of certain ends to be obtained by 
the motion of certain parts of the body ; 
and this volition gives occafion to the con- 
tradlion of mufcular fibres^ by which 
the motion of the part required is pro- 
duced. 

N. This is an example of the mod ordinary 
pafe ', but we do not mean to fay it is the only 
f:afe of communitation between the different 
parts pf the ncrvou* fyftem. 

xxxm. 
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xxxm. 

A$ the impulfe of bodies on the fen- 
tt^ntextretnides of a nerve does not occa- 
fiooaay fenfatioriy unlefs the nerve be- 
tween die ientient extremity and the brain 
be free (XXIX^3,); and as in like man- 
ner, volition does not produce any con- 
tradion of miifcles, nnlefs the nerve be- 
tween the brain and mufcle be alfo free ; 
we conclude, from both thefe fadls, that 
fenfation and volition, fo far as they are 
connected with corporeal motions, are 
fundlions of the brain alone ; and we pre- 
ihme, that fenfation arifes only in con- 
fequence of external impulfe producing 
motion in the fentient extremities of the 
nerves, and of that motion's being thence 
propagated along the nerves to the brain ; 
and, in like manner, that the will opera- 
ting in the brain only, by a motion begun 

there, 



therc^ and propagated along the nerve«^ 
produces the contradioi^of mufcles. 



From what is now fa^ we perceive 
more diftindly the different fundlipne of 
the feveral parts of the nervous fyftem, as 
diftinguifhed in (XXIX.), i. The fentient 
extremities (XXIX. 3.) ifiem to be particu- 
larly fitted to receive the impref&ons of 
external bodies ; and, according to the dif- 
ference of thefe impreflions, and of the 
condition of the fentient extremity itfeli^ 
to propagate along the nerves motions of 
a determined kind, which, communicated 
to the braia, give occafion to fenfation. 
«. The bain (XXIX. i.) fe^ms to be a 
part fitted for, and fufcepcible of, thofe 
motidns with which fenfation, and the 
whole confequent operations of thought, 
are cowie^Sledi and thereby is fitted to 

form 
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fbrm z ccqmicniogKia tietwoen the xno^ 
DOGS exotgrf in thgfenrifnr^ 22id tlze& in 
caii&qaeocc arifiog in die moTicg extre* 
mitio of the nerres, wludi zrc often re- 
mote and diftant from each other. 5. The 
moring extremities (XXIX. 4.) are fb fra- 
med as to be enable of contraction, and 
of hatring this contraction excited hj 
motion propagated from the brain, and 
comnranicated to the contractile fibre. 
4« The nenrest more flricUj fo called 
(XXJX. 2.), are to be confidercd as a col- 
lection of medullary fibres, each inveloped 
in its proper membrane^ and thereby fb 
ieparated from every odier, as hardly to 
admit of any communication of tnotion 
from any one to the others, and to admit 
only of motiop along the continuous me- 
dullary fubftance of the fame fibre, from its 
origin to the extremities, or contrariwife« 



XXXV. 



PHYSIOLOGY. 35 

XXXV. 

From this view of the parts of the ner*- 
vous fyftem, of their feveral fundlions and 
communication with each oiher,, it ap-. 
pears, that the beginning of motion in the 
animal oeconomy is generally connedled 
with fenfation; and that the ultimate 
effed^s of fuch motion are chiefly adlions 
depending immediately upon the contrac- 
tion of moving' fibres, between which and 
the fefntient extremities the communica- 
tion is by means of the brain. Wherefore, 
in ftudying the nerVous fyftem, we judge 
•it proper to confider, i. Senfation, and 
with that the general fUndlion of the fen- 
tieht extremities. 2. The adlion of the 
moving fibres. 3. The fundion of the 
brain. In; confidering thefp three heads, 
the fundion of the nerves, more ftridlly fo 
called, will of courfe be fufficiently ex- 
plained. 

2 CHAP. 
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CHAP. J. 
Of Sensation. 

XXXVI. 

• 

OUR feniatioQs maj be be confidercd 
M of two kinds : i« Thofe which 
trife fnwi tlie impulfe or impreffion of 
cxteratl bodies^ wluch we therefore name 
SENSATIONS OF IMPRESSION. 
a« Thofe which uiie from die mind's be- 
ing confaons of its owa mdion, and of 
the motions it excites; and tfaeie we name 
SENSATIONS OF CONSaOUSNESS. 

SenfatioHs of tmprtffitm. 

XXXVIL 

The feniations of impreflion are Tcrjr 
I * varions; 
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various ; but have been generally referred 
to five heads or kinds, commonly called the 
five fenfesi , t;hat is, thofe of fight, hearing, 
fmell, tafte, and touch. . .. V 

. ^ XXiXVIIL 

The four firft of thefe are each of theni 
properly confidered, as forming one gc?- 
nus of fenfations: i. As the particular 
fenfations comprehended under each head 
(XXXVIIL), though very various, are, 
however, perceived to have fomewhat com- 
mon to all of them* 2. As thofe of the 
fame genus all arife from imprefiions made 
upon one part of the body only, and that 
of a peculiar organization. 3. As thofe of 
the fame genus all arife from the adlion of 
external bodies of one kind only, or of 
one and, the fame quality, by means of 
which they a6l upon our orgahs. 
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XXXIX. 

NobJfuch charadlers concur in eftablifli-^ 
ing one genus of the fenfations referred td 
the fifth head af touch, which are various 
in all thofe refpeds (XXXVIIL) ; and 
phyfiologifts feem to have referred to 
this head of touch every fenfation that 
does not manifeftly belong to the other 
four, and among the reft many of 
the fenfations of confcioufnefs. It might 
perhaps be ufeful to diftinguifh into ge- 
nera, the feveral fenfatians referred to 
touch; but it is not neceffary to be done 
here. 

From certain fenfations referred to touch, 
it appears, that not only the extremities 
(XXIX. 3.), but that every part of the 
nervous fyftem (XXVIIL), is fentient with 
refpe(Sl to certain impreffions. 
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Senfations of Confciottfnefs* 

XL. 

The fenfations of confcioufiicfs may he 
referred ta the following heads : i. Thofe 
of apperception^ by which we are in ge- 
neral confcious of thinking, of perceiving, 
judging, and willing, and thereby of our 
exiftence and identity. 2. The fenfations 
arifing from the particular (late of thinking, 
M perception, memory, and judgment, are 
more or lefs clear, ready, or m&. 3. The 
ienfations arifing from the particular flate 
of volition, and its various modes. 4. The 
ienfations ariiing from the general flate 
of adion, as vigorous or weak, eafy or 
difBcalt. 5. The fenfations arifibg from 
particular adlions, or a confcioufnefs of 
the adlions excited, and of the motion of 
the different parts of the body, $. The 

C fen- 
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fenfations arifing from the diminution or 
abfence of impreffions. 

Under each of thefe heads, a great nmn- 
ber of particular fenfations are compre- 
hended, but not neceflary to be farther 
fpecified here. 



Laws or general Circumjlances of Senfation. 

XLI. 

Of the four firft genera (XXXVIL), the 
fenfations arifing give no indication of the 
nature of the bodies adling on our organs^ 
or of the mode of their adlion ; and when we 
otherwife learn thefe circumftances, we can 
perceive no neceffary connedlion between 
them and the fenfations which they pro- 
duce. But, from certain fenfations of 
touch and confcioufnefs, we acquire the 
notions of folid figure, of motion,, im- 

., pulfe, 
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pulfe^ impeaetrabilityj and the communi-^ 
cation of motion, and confider the fenfa* 
tions as exadly correfpondent to the cir- 
cumftanccs of external bodies. At the 
fame time, as we know of no other adlion 
of bodies on each other but that of im- 
pulfe; and as, iii the cafe of the fenfations 
of the four firft genera, we learn, that ail 
impulfe takes place, we have Comprehend- 
ed the whole under the title of Senfations of 
Impreflion, and confider all of them as per-* 
ceptions of impulfe^ 

XLIL 

To produce any fenfation 6f iifipreffidn, 
A certain force ,of impreflion is neceflary ; 
and from a lefler force, no fenfation strifes* 
The degree of force is likewife fo limited on 
the other hand, that, in a high degree, it 
deftroys the organ; and, in degrees ap- 
j^roaching to this, a .'general fenfation of 
C a pain^ 
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pain, rather than the fenra.tion of any paer- 
ticular objcfty is produced* 



XLIII. 

Widiin thelc limits, however, our fen-^ 
&tion8 are not exadlly correfpondent tcr 
liie force of imprefGon, nor do they make 
any exa<5l eftimate of that fofce. Ufually 
fenfation is relative to the change that is^ 
produced in thenervous fy ftem ; and a ien« 
fatibn proves fir ong or we^, only as it is- 
ftronger or weaker than that which had 
immediately preceded it,, or than that de- 
gree of force to which the nerves had been 
itnmediately before accuftomed. For thi^ 
reafon too the limits (XLIL) are very va^ 
liable. 

XLIV. 

Difierent ienfations do not always imply 
2 a 
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a ili^reat kind of adion in the bodies 
producing thera; for Ibmetimes difie* 
rent fenfadons arife merely from a difie^ 
rent deg?ee of force in the fame kind of 
mdlioQ, as is manifeil: in the £afe of beat 
;and cold. 

XLV. 

To ienfation from impreffion, a certala 
duration of impreffion is neceffary* 

XLVL 

The mind's reding for fome time upon 
one fenfation, is called ATTENTION. 
This, like the duration (XLV.), is necef- 
fary to give an impreffion its full eSc&. 

XLVIL 

The xnjfpd feems to be determined to 
^ C 3 attention 
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attention by the force of impreflion ; by 
the pleafure or pain arifing from it; by 
the degree of emotion or pailion produced 
by thefe; and, laftly, by the emotion'^ 
being more or kfs related to the perfbo 
feeling. 

XLVIII. 

. If the force and duration of impref* 
fion, and the attention of mind, are all m 
the due degree, the fenfation often remains 
for feme time after the impreilion or ac^ 
tion of the external body has ceafed. 

XLIX. 

,The mind admits of, or can attend to, 
gne fenfation only at one time, 



I.. 
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' Though the mindadmks but of one fen- 
fation at one tune, feveral impreilions may 
a<a at the fanpie time, if they be fuch as 
can unite in. producing a lingle fenfation ; 
and fuch ia the cafe of many of the im- 
preffions which produce the particular 
fenfations of the fame genus, as in thofe 
efpecially of colour, found, fmell, and 
.tafte* • 



Lt 



In each of thefe genera, many impreC- 
fions, which feparately produce particular 
fpecies, can unite in producing a fingle 
fenfation, which is always a neutral, or 
one different from either of the feparate 
fenfations* : 



C 4 LIL 
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Lll, 

Hiis ;anion of impfeffions may ta^e 
place, cither when th^ impreffions are ex- 
adHy fynchronous, or when the one fuc- 
ceeds t^ie other before the fenfktion of the 
firft (XLVIIL) has ccafcd. 

LIII. 

Though the motion excited in the fen- 
tient extremities by impreffion remains 
fome time, as in (XLVIIL), it muft be 
fuppofed to become continually weaker, 
till at length it ceafcs altogether, ^nd wjtl^ 
it the fenfation. 

LIV. 

The fame impreffion foon repeated, doe^ 
not produce the fame ftrength of fenfation 
f^s ^efpre. Hence, all new impreffion^ 

are. 



itre, Mtiris paribus^ ftroftgeft; and mdde^ 
rate impredions frequently repeated, prcM- 
dUce no jTenfatiocr^^nkrs their force is cbnH 
^derably increafed. 



Actions which at firft produced a t&aUr 
tion of conicioufnefs, \^ accompanied with 
volition, cdme, by repetition, to be per- 
formed withoub any fenfation; or they 
produce it only when they are performtd 
with vineafinef^, pain;.orunuilial force. 

LVL 

Impreflions being given, their effe(Sl8 in 
producing fenfatio?, are different in differ^ 
ent perfons, and in the iaaie pcrfon at dif- 
ferent times. This muft arife from fome 
difference in the ftate of the bodies aded 
m)on, which may perhaps be referred to 

the 
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the. following heads: i. The ftate of the 
x:(>mippn teguments, or other parts interr 
pofed between the impreiling body and the 
medullary fubftance of the fentient extre?- 
mity, 2. The different ftate of the medul- 
lary fubftance of the fentient extremities, 
as given to it in the original ftamina. 

3. The dlfl&rent ftate of teniion in the me- 
dullary fubftance of ^e fentient extremi- 
ties, ais given to it: by the ftate of the 
blopd-veffels conftantly conneded with it. 

4. The ftate of the fame medullary fub- 
ftance, as affedled by heat or cold. 5. The 
ftate of it as produced by former impref- 
fxons (XLIIL LIV,) 6. The ftate of the 
nerves along which the motion is propa- 
gated. 7. The ftate of the brain or fenfo- 
rium. 8. The'ftAte Of attention (XL VI. 
andXLVII.) • / 



LVII. 
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LVIL 

Different parts of the body are fenfiblc, 
Mid fenfible only by means o£ nerves pre- 
fent in them: but anatomy does not al-* 
i»rays determine certainly with regard to 
the prefence or abfence of nerves ;^ and, 
therefore, the fenfibility of feveral parts 
i^SLTL be determined by experiment only; 
which, however, is alfo fallacious, 

LVIIL 

' Particular fenfatic^ns arife from impref-* 
iions on c'ertain parts only : i. Bwaufe the 
fentient extremities in thefe pfrts are fo £•>- 
vtuated as to be expofed to the adlion of cer**- 
tain external bodies only. 2. Becaufe the 
fentient extremities are connected with an 
organ that inci^eafes the force of the exter^ 
))al agent, or modifies its a(5lion in the man- 
ner 
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ncr ncccflaiy to a determine impreffion. 
3. Becaufe the fibres of certain fendent ex- 
tremities are, by their fize or tenfion, fitted 
to be afled upon by certain external bo- 
dies only; 4« Becaufe certain ientient.a>t- 
tremities are fo conftaatly pre(erved m a 
certain flate, as to fenderdiem m«^ fen- 
^le tp a change. 

Thefe circumftances determine the mode 
of impnUe^ but do not account for the&or 
fation arifinjg; firom it. 

LIX. 

Difiermt fenfationa are accompanied 
with difierent judgements. concerning the 
bodies makBig impreffion, and the part of 
the human body upon which it is made. 
Some (enfiuions are referred to bodies at a 
diftance; others, to external bodi^ in 
corned ; and others to the feeling body it^ 
<elf. 

LX. 
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LX. 

When fenfations are referrcxl to our own 
bodies, it is in three feveral ways : They 
are mod commonly referred to the part on 
which immediately theimprdfioa u made ; 
and this, with regard to the external parts, 
very accurately ; but^ with regard to the 
internal, much lefs fo : And commonly 
the fenfations arifing from internal parui, 
are referred to the incumbent external part, 
with ibme obfcure diftin<ftion between fu- 
perficial and more deep* 2. Senfations are 
fometimes referred, not to the part upon 
which the impreflion is immediately made; 
but to a dlAant more fenfible part, to 
which a motion is propagat&d from the 
part impreffed, 3. As fenfations ufually 
arife from impreffions made upon the ex- 
tremities of the nerves, and are referred to 
thefe; fo impreiliond made on the nerves 

in 
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LXL 

TTaglbiCKaoE»cf ffflQfrirfffhffe ?^^ 
JST R£cnvd CO die flra^jiai. Soa>rtkrfb 
of XL. > if diCT aie modsnoe; bpos, if 
more Tcfctancpt, daey are ofSaea icfaied ro 
dK4e puts in ^Hiich dicircfibcb are csat-* 
td, as die heart and of^gaos of refpinxioQ. 
Tbe £ak£mcms (XL. 4. and 5.) are icklom^ 
widi accoracT, lefciicd to paiticiilar parts, 
but iwfiftincUy to a whole member. Wc 
are not confciocs of die adion of particu^ 
lar muicles, except when dieir contra^oii 
JS (pafmodic. 

LXIL 

We are difpofed to combine our fbxfa^ 

I don9 
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dons as united in one objefl; and dius 
form whac are called COMPLEX IDEAS* 



LXIIL 

.. We compare our feveral fenfations, and 
from thence acquire new fenfatiom of 
RELATION. 

LXIV. 

When fenfations formerly received artf 
again renewed .by the fame objeds, it ia, 
for the moft part, with a confcioufnefs of 
their having been formerly received; and 
this faculty we call REMINISCENCE- 

LXV/ 

Perceptions formerly received can: be 
renewed without the prefence or adlion of 
the objeca which formerly gave occafionto 

them 
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diem: aodif this isattendfidwithtliecoxK 
fdouEatdk c£ a di£ference between the vi« 
Tidity of the two percepticMis, and particu* 
larly of the abfence of the original objeds, 
fuch a renewed perc^tion is called an 
IDEA; and die faculty by which this re- 
newal it made, is called MEMORY. 

LXVI. 

Percepdons fonnerly recoTed, can, 
without the prcfeoce of the original objedtt 
be renewed aUb in inch a manner, diat the 
mind does not pcrcc i r e any dificKnoe be* 
cweea the original amd die icne if ul pcr-« 
ception ; and therefore, fuch renewal is al- 
ways attended with the perfuaficm of the 
preJcnce of the object The £um]ty by 
which fuch renewal is made, we call IMA- 
GINATION, more ftriaiy. 



Lxvn. 
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Rcmlnifcence depends upon the force 
CMT frequent repetition of the former fenfa- 
tion. 

LXVIIL 

Memory depends upon an aflbciation of 
perceptions, which is formed by their bc- 
ixlg frequently repeated immediately after 
eadi .other ; by their being parts of the 
fame complex idea ; and) by their having 
^relations marked. Memory is generally 
faithful tofuch aflbciations; but it is more 
or left fb in different perfons, according to 
the number and importance of the rela- 
tions marked } according to the frequency 
of the repetition of the fenfations, and the 
piarking of their relations; and according 
D te 
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them : and if this is attended with the con- 
fcioufnefs of a difference between the vi- 
vidity of the two perceptions, and particu- 
larly of the abfence of the original objeds, 
fuch a renewed perception is called an 
IDEA; and the faculty by which this re^ 
newal is made, is called MEMORY. 

LXVL 

Perceptions formerly received, can, 
without the prefence of the orijginal objedtf 
be renewed alfo in fuch a manner, that the 
miiid does not pcrceire any difierence be- 
tiween the original and the renewed per- 
ception ; and therefore, fuch renewal is al- 
ways attended with the perfuafion of the 
prefence of the obje<ft. The faculty by 
which fuch renewal is made, we call IMA- 
GINATION, more ftriaiy. 



LXVII, 
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LXVIL 

Rcmlnifccnce depends upon the force 
CMT frequent repetition of the former fenfa- 
tion, 

LXVIIL 

Memory depends upon an aflbciation of 
perceptions, which is formed by their be- 
ing frequently repeated immediately after 
each other ; by their being parts of the 
fame complex idea ; and) by their having 
jrelations marked. Memory is generally 
faithful tofuch aflbciations: but it is more 
or left fb in di£^ent perfons, according to 
the number and importance of the rela- 
tions marked } according to the frequency 
of the repetition of the fenfations, and the 
piarking of their relations; and according 
D te 
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to the different ftates of the bmn^ very 
little known. 



LXIX. 

Imagination feems always to depend up- 
on internal caufes, that is, upon caufes ail- 
ing in the brain. 

LXX. 

Memory and imagination renew diftinft- 
ly the ideas of feeing and hearing only. All 
others are renewed imperfedlly, or not at aU; 
but all others may be affoeiated (LXVIII.) 
with the fenfations or ideas of feeing and 
hearing, fo that thefe become figns of the 
others. The memory, in renewing thefe 
figns, fo far renews the idea belonging to 
them, as to renew their feveral affociations 
and relations ; to renew, in fome degree, 
ihfi pleafure or pain which formerly attend- 
ed 
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ed the fenfations themfelves; and parricu- 
lafly to renew the emotions of' mind, or 
motions of the body, which the fenfations 
formerly produced. 

LXXI. 

Moft of our fenfations, perhaps all of 
them, are either pleafant or painful* 

LXXII. 

The words pkafant and pcunfulzxt Com-» 
monly generic terms, each of them com^ 
prehending a great many fpecies, which 
feem to require being aflbrted imder feve- 
ral different genera^ Thus, in the firft 
place, our fenfations may be divided into 
thofe we dcfire, and thofe we are averfe to. 
Of thofe we defire, we may diftinguifh 
thofe which arifc from qualities we refer 
to other bodies, from thofe we refer en- 
1) 2 tirely 
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tirely to our own. The firft may be 
named more ftridliy the AGREEABLE, the 
^ft the PLEASANT. In like mamier, of 
the fenfations we are averfe to, we may di- 
ftinguifh the DISAGREEABLE and the 
PAINFUL. Buty farther, the laft muft be 
didinguifhed from the fenie of averfion,. 
which "accompanies certain £mfations of 
confcioufnefe, as the fenfe of debility, lafli-* 
tude, difficulty, &c. and particularly from 
that which is referred obfcurely to internal 
parts, and this we name ANXIETY. Thefe 
fenfations maybe called the UNEASY;, 
and every one diftinguifhes this kind ftottt 
that of the PAINFUL, more ftriaiy ib 
called. Thefe lail feem to be always fen-- 
fations of imprcffioh, referred pretty accu- 
rately to a particular part*. 

There is thus a foundation foreftaUifh- 
ing different genera of the fenfations wcr 
defire, and of thofc we are averfe to; atf 
alfo^ for greater preciiion in the cmploy-t 

menc 
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ment of terms : but the filing the limits of 
thefe geners^ and aflbrting the feveral fpe<^ 
cies, may be ftill difficult j fo that we can- 
not be certain of applying th5 terms every 
where with ftrid propriety^ 

LXXIII. 

The enumeration of die agreeable or dif* 
agreeable, and even of the pleafant fenfa- 
fations, would not be of much u(e here^j 
and the enumeration of the uneafy and 
painful^ though much more interefting, 
belongs to the pathology. However, we 
think It proper to deliver here the few fol- 
lowing propditiont.^ 

LXXIV. 

Senfation and action, within certain li^ 

mits, are always defired ; and the want of 

fcnfation, or imperfe<5l and indiftindl fen- 

2 D 3 fations, 



5$ PHYSIOLOGY. 

iatioQs, are always uneafy. In adion of 
every kind» the fenfations of debility and 
difficulty are alTo uneafy. 



In lenfations of impreffion, their being 
pleafant or painful often depends on the 
degree of force in the imprelKon, allow- 
ance being made for the fenfibility of the 
fyftem. 

LXXVI. 

As imprefllons, by being repeated, pro- 
duce weak ienfadons (liIVOi impreflions, 
at firll painful, may, by repetition, be 
changed into pleaiant, and the pleafant in<« 
to infipid and uneafy. Hence arifes, with 
tegard to moderate impreffions, the plea- 
ior^ofnoY^ty^ the dcfirc of variety, and 

the 
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the defire of increa£uig the force of pleafant 
impreffions. 



LXXVIL 

There is a condition of impreflionsy ren<- 
dering them objects of defire or averfion^ 
that cannot with certainty be referred to 
their force. This condition we call the 
quality of impreffions. 

LXXVIIL 

Impreffions are often rendered objedls of 
defire or averfion^ by combination^ fuccef* 
fion, and relation. 

LXXIX^ 

No fenfations arife originally in the 
mind, without a previous change in the 
ftati of the body. 

D4 LXXX, 
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LXXX. 

Certain imprelfions, and certain ftates of 
die body, like to thofe which produce th« 
fenfations of confciouihefs, may both of 
them z€t npon the nervoiu fyftoni withont 
producing any feniaticMii 



SECT. 
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CHAP. II. 



Of the Action op moving Fibres. 



LXXXI, 

THE moving fibres (XXIX. 4.), fo far 
as yet known, are of one kind only, 
and the fame every where, as in the moft 
commonly known mufcles. Hence, tfaie 
l;erms moidng and mufcular fibres are of 
l^e fame import. 



LXXXII. 
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Lxxxn. 

A mufcular fibre is fuppofed to hare a 
peculiar organization^ different both from 
that of the fimple folid fibre^ and from that 
of the medullary fibres in every other part 
of the nervous fyftem ; but wherein that 
peculiarity of organization confifts, is not 
yet afcertained. 

Lxxxni. 

A mufcular fibre is endued veith a con- 
tradility, which is different from that of 
the fimple folids, or of any inanimate 
elaftics, efpecially in this, that the contrac- 
tion of a mufcular fibre is excited by cau- 
fes which do not affed diefe others. For, 
the contradion of a mufcular fibre is ex- 
cited by being extended ; and a contrac- 
tion is produced, whilft the ftretching 

power 
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power continues to be applied. The fame 
contradion is alfo excited by various ap- 
plications, whofe mode of adlion we do 
not perceive; but we know them to be 
fuch as do not afiedt inanimate elaflics. 

In refpedl of thefe caufes by which it 
may be excited, the contraftility of muf- 
cular fibres hath been called IRRITABI- 
LITY. 

LXXXIV. 

The force of contradtion in mufcular 
fibres is often much greater than that of 
the caufes exciting it. 

LXXXV. 

The contradlility of mufcular fibres 
(LXXXIII). appears efpecially in living 
bodies, ceafes with life, or foon after, 
and is probably never produced but with 

life* 
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life. Hence it is, that, by fomc writcw, 
it is called the VITAL POWER; and the 
mufcular fibre endued with it, the LIVING 
SOLID. Gaub. Patholog. 169, 170. 

LXXXVI. 

The contraaility (LXXXIIL LXXXIV. 
and LXXXV.) hath been fiippofed to be* 
long to mufcular fibres, independently of 
their connexion with the other parts of 
the nervous fyftem ; and, upon that fup- 
pofition, it hath been called the vis inftta. 
We fliaU call it the INHERENT POWER j 
Holler. yPrim. lin. 40Q. 

LXXXVIL 

The contradtion of mufcular fibres can 
be excited by applications made to other 
parts of the nervous fyftem, as well as tci 
the mufcles; and, as the efieds of thofc 

ap- 
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applications made to the other parts of the 
nervous fyftem can be prevented by liga- 
tures made upon the nerves between the 
place of application and the mufcle to be 
moved, it is concluded, that the contract 
tion of mufcular fibres can be excited by 
a power communicated to them by a mo-^ 
tion propagated along the nerves. This 
power is called the NERVOUS POWER^ 

LXXXVIII. 

The nervous power (LXXXVIL) is 
commonly determined to motion by the 
wilL This we fuppofe to adt in the brain 
only (XXXIIL), and to depend upon fen-- 
iation, and other modifications of thought; 
and this power, which is to be chiefly re- 
ferred to the mind, and adls in the brain 
only, w* name the ANIMAL POWER. 



LXXXIX. 
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LXXXIX. 

The facility with which the contradtion 
of mufcular fibres can be excited^ and the 
iorct with which it can be performed, are 
to be diftinguifhed. The firft we name 
the MOBILITY, the laft the VIGOUR, of 
mufcular fibres. Both have been con- 
founded under the name of Irritability* 

xa 

The mobility and vigour of mufcular 
fibres (LXXXIX.) can both of them be 
incrcateil or diminiihed by various means* 
Whatever can excite the contradion of 
luufcular fibres is called a STIMULUS; 
u\uU iu general) the means of exciting con- 
tiwOion art^ caUctl STIMULANT POW- 
KU8^ The xueaus diminifhing the mo- 
InUtv aiul vi^nir of mufcular fibres are 
caUsnI SKDATIVE rOWTRS. 

1 XCl. 
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XCI. 

The inherent power (LXXXVI.) is iup- 
pofed tp be more vigorous, moveable, and 
permanent, in certain mufcular fibres than 
in others. 

XCII. 

The inherent power, or the contradtion 
dependent upon it, can be excited by cer- 
tain applications made either to the muf^ 
cles themfelves, or to the nerves conne<^ed 
with them ; and, in either cafe, the effedls 
of fuch application are fo exadtly the fame 
as to allow us to conclude, that the matter 
in the nerves, and in the mufcular fibres^ 
is of the fame kind. 

XCIII. 

The mufcular fibres are fenfible to vari- 
ous impreilionS) and are otherwife organs 

of 
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of the fenfations of confcioufhefs (XL. 4. 5.) 
From this alfo, it is prefmned, that the 
mufcular fibres confifl of the fame matter 
which is the fiibje^^ of ienfe in other pares 
«f the nervous fjttem (XXXIX.) 

XCIV, 

From XCIL XaiL and other Confi- 
derations^ we think it probable, that the 
mufcnlar fibres are a continuation of the 
medullary fubftance of the brain and 
nervesi as alleged XXIX. 

XCV, 

Though the mufcular fibres confifl: of 
the fame kind of matter as that in the 
nerves, the latter fliow no contractility^ 
becaufe they have not the peculiar or- 
ganization (LXXXIL) of the former. 



XCVL 



The nervous power (LXXXVIL), and 
the inherent (LXXXVI.), may fubfift for 
fbme time without any iconneiflion of thtf 
nerves or mMMtB with tfee brain? and 
they fubfift alfo in entire bodies for fome 
time after life has ieemingly ceafed« Both 
powers^ however, are feemingly of equal 
duration in thefe refpedls ; and neither 
power feems to fub&ft long but in entirf 
and living bodies. 

From What is faid (Xai.— XCVL), it is 
probable^ that the nervous and the inhe- 
rent powers are fomewhat of the fame na-* 
ture ; and it is alfo pirobabki that^ in en-* 
tire and living bodies^ botb tha nervous 
and inherent powers haye a conftant da«- 
pendence upon the aniiiial (LXXXVUL) 
E XCVIII, 
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xcvin. 

The coatra<5tioti of tnufcular fibres does 
not depend immediately on the motion of 
the blood, as it fubfifts in many animals 
after all motion of the blood has ceaied. 

xax. 

* 
The contraction of mufcular fibres does 
not depend on the inflation of veficles, or 
other fuch analogous ftruCbire, as the 
ihortening of the fibres in contraction is 
often greater than take place in fuch ftruc- 
ture. 



As the force of coheiion in the mufcular 
fibres of living animals is much greater 
than in thofe of dead ones, it is probable 
from this and other confiderations, that 

the 
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the caufe of mufcular contradion is aft in- 
crcafe only of that fame power which gives 
the contradlility of the fimple folids, and of 
other inanimate elaftics j Haller. Prim. Lin. 
407. 408. 

If this is trtie, it will alfo explain why 
the force of cohefion in mufcular fibres is 
greater than that of the medullary fibres 
in any other part of the nervous fyftem, 
though both kinds of fibres (by XCIV.) 
confifl of the fame kind of matter. 

CI. 

In living and healthy animals, the muf- 
cular fibres have a conftant tendency to 
contradl ; and this tendency we call their 
TONE, or TONIC POWER. 

CII. 

The tpnic power of mufcular fibres ne- 
E 2 ceffarily 
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ceflarily fuppofes thdr bdng coiiftand)rinar 
(lace of excenfion beyond dieir natural or 
moft contracted (late; and in this date diey 
arexonftandy kept by the adion of antago* 
nift mufclesy by the weight of the partf 
they fnftain, by fluids diftending the cavi- 
ties they furround, and by their conne£dcMi' 
with fuch diflended cavities, particularly 
the blood-veflels. 

CIIL 

As the diftention of mufcular fibres (by 
LXXXIII.) proves a ftimulus (XC), wc 
conclude, that the tonic power in theni 
will cateris paribus be in proportion to the 
degree of tenfion (CII.) 

CIV. 

If the inherent power (as in XCVII.) i^ 
ia dependenence upon the nervous and 

anU 
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ani^nal powers^ and thefe may be in^reafed 
or diminiihed by various means^ the tonic^ 
as a part'of the inherent power, muft in 
fome meafure be in proportion to the ftate 
of the nervous and animal powers. 

' , CV. . . . , -... ...V 

^ If the tonic power of any mufculac fi^^rc 
depends more upon, its , ftate of tenfion 
(GIII.) than ,v»pon the ftate of the nervous 
and animal powers (CIV.), fuch fibres will 
be more afFedled by changes in the ftate 
of tenfion, than by clianges in the ftate of 
the nervous and animal powers; and on 
the comrary, &c. ; , > 



The force of contradlion, or the vigour 

of mufcular fibres, will be always as the 

force of ftimulus, and the vigour of the 

E 3 ani- 
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animal, nervous, and inherent '^powers 
taken together. 

CVII. 

The mobility of mufcular fibres 
(LXXXIX.) feems often to be increafed 
by caufes which weaken their vigour; 
and, therefore, it is induced by the dimi- 
nution of tenfion, and by caufes weaken- 
ing the animal, nervous, or inherent pow-^ 
ers. 

GVIIL 

The ordinary contradlion of mufcuhf. 
fibres is difpofed fpontaneoufly to alter- 
nate with a relaxation or eztenfion of the 
fame. 



ax. 

I.. ... 
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CIX- 

In the ftraight xnufcles and in the heart, 
the alternate contradions and relaxations 
readly take place; and that though a ili- 
mulus is conflantly applied : but in mus- 
cular fibres furrounding cavities, as in the 
alimentary canal,: bladder of urine^ &c. 
the alternate motions do not appear, unleis 
a portion of the fil^res is cut out, and fepa-* 
rated from the reft. 

ex. 

From a difference in the ftate of amufcle 
contracted by inherent power, while the 
member it fuftains: is moved by external 
force, and that of the fame mufcle con- 
tradled by the power of the will, we per- 
ceive that in the mufcles there may be 
a ftate of relaxation without their exten- 
fion. 

CXI. 
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CXI. 

There u a ftate of the coa»af(Slk)iiI of 
tnofcles that is not difpo&d fpootamsouHy 
to alternate with relaxattoo, and m Wbxch 
too die fibres do not eafily yield to excdlDdb 
ing powers applied^ Such a ftate 6f.cdi^9 
traaion is called a SPASM. 



CXIL 



"When mufcles are excited to contratftion 
hy preternatural cafes,, and are contraded 
with vmufual velocity and force, and efpe*- 
•cially when the ion^radions, alternating 
iVrith relaxation, are frequently and pre? 
;ternaturally repeated;; fuch mptioda^are 
4;saied CONVPI^IQNS* > . ■•. .• •/; 

: ■ ' . ■> (jstil, . ■ ■■ '■: •-■•■■• 
If the c?3ntra(aipn of mufqlg^ are esert- 

e4 
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ed with unufual force, and fuch contrac- 
tions are often repeatedt they in a ihort 
time become uneafy and weaker; and 
though coutraj^^ione- are not exerted with 
unufual rorce, if they are often repeated, 
and for a long time, without an interval of 

reft, they alfo become uneafy and weaker^ 

.M /: /. II :.) 

CXIV. 

Within certain bounds, wJtfii refped to 

force, frequency, and duration, the con-^ 

tradlion of mufclesj, by^being repeated, is 

performed with more facility and force, 

:■...;> . . ,-;;:j ':::: . l.. /, •] 

-! 

'' -'bxv-. ."onc :. . .. ^^'■' 

• Arenot.the.<;piitri<fliqn8:QfjmtiifeIes-4)rd> 
•<iuce4 py ifec ad^ion.df the. animal jpcwrer; 
t^iofc whic^, ar€; more. ^pe^Uiiy Hable to 
become vnetLfy ^d w^ by frequtnt rii- 
petition? 

SECT, 
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CXI. 

There is a ftace of the contr«6liQiiI of 
tntifcles that is not difpD&d fpontaneoufly 
to alternate with relaxation, and jn yiibsdi 
too the fibres do not eaiily yield to exubdrc 
ing powers applied^ Such a ftatetif.cdi^v 
traaion is called a SPASM. 

' • cxir.' - ■■-'• ■ 



I 



When muicles are excited to contraction 
tiy preternatural caies,. and are contraded 
with tinufual velocity and force, and efpe- 
«iaUy when the ^on^ra^onis, alternating 
^with relaxation, are frequently and peer 
iternaturaljy repeated;; ittchmptioda;.are 
4;aUed qONYUI^IQlSS; ... - •. , v. 

: ■ > '. .'CXM,^ . ■ - '■• • ■■ 

If the cpntrailipn of mufqles are exert* 

^4 
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ed with unufual force, and fuch contrac- 
tions are often repeatedt they in a ihort 
time become uneafy and weaker; and 
though coutra|(^ioiie- are not exerted with 
unufual rorce, if they are often repeated, 
and for a long time, without an interval of 
reft, they alfo become uneafy and weaker^ 

'' : ' r ^. '.\ 

cxiv. 

Within ceruin bounds, wJtfii refpe^ to 
force, frequency, and duration, the con-^ 
tradlion of mufclesj, by^eing repeated, is 
performed with more facility and force, 

. Ar€ Rot the cpntr&dliqnQpf jmtiffeles-^^ 
'4Juce4 by tthe adtion.df thcwmnal power; 
thofe which, are: more eip«<ially Kable to 
become ^ne&fy ^d weak by frequent rtr 
petitioirf 

6 E C T^ 
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Op the Functions of the Brain. 



CXVI. 

FROM the effeds of ligatures made up- 
on the nerves, and of the deflxudlion 
of their continuity, it appears, that, in 
their entire ftate, motions may be commu- 
nicated from the brain to the other parts of 
• the nervous fyftem, and from the latter to 
the former; and, from the fame experi- 
ments it appears, that the brain (XXIX. i .) 

is 
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is the organ pf fenfation and yoUtion, and 
pf the feyeral intelledlual operations inter- 
vening between thefe: All which is conr 
firmed by the eflPe<fls of the organic affec- 
tions of the brain upon the intelledlual fa- 
cultieSf ' 



CXVIL 



The brain is thus the fenforium or cor- 
poreal organ, more inimediately conneded 
with the mindj and, fo far as a corporeal 
organ is employed, all the operations of 
thought arifing in confequence of fenfation 
are operations of the brain, and are modi- 
fied by its various condition ; Boerb, Infi. 
Med. 581. Holler^ Prim. Lin. 570. Gauh. 
Path. Med. 523. See afterwards (CXXII.) 

CXVIII. 

As certain impreffion« adl on the n^rr 

vous 
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vcitfs fyftetn, wiebout producing any fea-t 
faltioh (LXXX.)-, attd as^ at the fame timci 
tbere is hardly any <;)bm^Unicat^on be* 
tween the different parts of the nervoiw 
ffAetiiy but by the int^rVcnacA of the 
brain; it is from hence alfo probable, that 
the brain, by its organization, is fitted to 
propagate the motiofi^ arifing in one part, 
to the other parts of the nervous fyftenj ; 
and, as thef^ mcohanicftl cdinmuinacatibns 
^fodtftcJe.diflTerent eflfedi^, according ta thf 
diflfereht ftate of the brain itfelf, we, upon 
the whole, conclu<ie, that the brain is z 
fcorporeal organ fufceptible of various Gon* 
ditioris, and thereby of confiderable in* 
fluence in mod of the phenomena of the 
nervous iyftem, 

CXIX. 

The adlion of the brain, in moving the 
fcveral parts of the body, is excited by 
^ * • various 



Tarlou8 caufes, or by the fame caufes iri 
dijaTercnt ci^cumftahces. 

I . It is efpecially cxciced by the WILL^ 
diredling the motion of certain parts a^ 
means to an end. 

As the motion of certain parts is adap4 
ted to yariotis ptirpofes, we are confcious 
of willing diefe purpofes, aa they occafioiir 
ally occur, and fo far alfo of the motion 
of the parts concerned in them: but^ 
where the motion of the parts is connec- 
ted with one fenfation, or a few only, the 
motions required follow thefe fenfacions 
without our being confcious of fpecially 
willing them; and, unlefs we have con- 
tinued the pradicc of adapting the mo- 
tions to different purpofes, we lofe the 
power of doing fo, and the motions be- 
come unavoidably conneded with thofc 
fenfations which, for a long time, had a- 
lone given occafion to them. In mod of 
the inftances of what are called VOLUN- 
TARY 
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TARY MOTIONS, we are confcious o( 
willing the end propofed, more than the 
'motions excited ; and, of the motions 
produced, we are confcious chiefly of 
thofe of a whole member, or of the gene- 
ral eflPedl, and very little of the many par- 
ticular motions that concur to produce it# 
We are never confcious of the particular 
mufcles employed. 

2. The action of the brain is excited by 
the more general and vehement volitions 
narred EMOTIONS and PASSIONS. 
Upon occafion of thefe, the confcioufneis 
of willing the particular motions produced 
is always much lefs diftindl, and in many 
cafes is not at all perceived. Of the laft 
kind are, particularly, moft of the expref- 
iions of the paflions in the countenance 
and gefture. 

3. By the difpofition of human nature 
to IMITATION, This imitation is fome- 
timcs involuntary, often without confciouf- 

nefi; 
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nefs; and the confcioufnefs which takes 
place is often of the general purpofeonly, 
without that of the particular motions 
produced ; or, at lead, it is of thefc only 
as a general efFedl. 

4. By APPETITES or defires, direded 
to certain external objeds, and ariiing from 
fenfation, without any reafoning diredling 
to an end ; at lead, without any other end 
in the firft inftance but that of the grati- 
fication of the defire. 

5. By certain PROPENSITIES or defires 
to remove an uneafy or painful fenfation, 
in confequencc of which motions arc ex- 
cited, which are not diredled to any exter- 
nal objeft, but confined to the body itfelf. 

Thefe motions are not forefeen ; nor are 
we ever confcious of willing any thing, but 
the general effedl. Of this kind, the chief 
are the motions of fneezing, coughing, 
fighing, hiccuping, vomiting, voiding 
urine and feces, yawning, flretching 

2 {j>M'^ 



pefe and ia^uietude: wJiicb paiu and up* 
ca&SLefs produce. Wflepittg :aad luigbiAg 
fW expKcfln^^ pf emotion and pa0ion« 

In all thefe^ as well as. in cb^j|iodon$ of 
N^4v:ibn}e vbUtion is concern^^ not oply 
aa rf*€^ toq 0ft«|j>e prevented by another 
Yoltupn prefendng kfelf ; but;, btefides^ .a0 
the feveral motioos >Rrhich beeur ;in eiiecu* 
ting thefc propenfoies arc more w fejrai 
and more or lefs forcible* according to the 
vehemence of tjie propenfity or efibrt* 
Very often the ftimulus to thefe propen^ 
^ties is irreCidibl?; and^ unlefs the peculiar 
ftiroulus is prefent, the motions caai)ot !;>«; 
produced by ajny volition* 

6. By cert&.in internal impreffi^s arifing 
from the exercife of the funftions ^f th* 
body itfelf, which produce no fenfation, 
nor produce motions of which we are conf 
fcious, except when exercifed in an unufu^yi 
manner. Such are the caufes of .|he mp* 
I - tions 
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tions of the heart and arteries, of the or* 
gans of refpiration, of the ftomach^ inte-* 
(lines, and perhaps of many other parts* 
With regard to mod of thefe motions, it 
may be fuppofed, that they are the me- 
chanical eSc&s of their feveral caufes, adl->> 
ing upon the inherent power of mufcular 
fibres (LXXXVL): but it is fufficiently 
certain, that they alfo depend upon an 
adion of the brain; and the effedls of paf^ 
fions, as well as the effeds of deftroying 
or compreffing the nerves of the organs 
concerned, are proofs of it. 

The motions mentioned in this articid 
are commonly fuppofed not to be accom-* 
panied with any volition of which we 
are diftindly confcious. This perhaps is 
not ftridlly true with regard to mod of 
them ; and, fo far as it is, it may be im^ 
puted to that repetition which deftroys 
confcioufne(s (LV.) : But neither can we 
entirely adopt this explanation; as thefc 

F motions. 



86 PHYSIOLOGY. 

motions, which are intended to follow one 
ftimulus only, may be fuppofed to require 
no exercife of volition, as in the cafe of the 
heart, arteries, and alimentary canal, while 
the adlion of refpiration, as adapted to va- 
rious purpofcs, continues to be a voluntary 
motion. 

7. By various occafional impreffions of 
external bodies, and by various occafional 
ftates of the fyftem, or of its particular 
parts which excite motions, not only in 
the parts to which the impreflions are im- 
mediately applied, but alfo in diftant parts, 
on which they can operate only by the in- 
tervention of the brain. Some of thefe 
caufes operate with, others without, fenfa- 
tion or volition. 

cxx. 

In all, or any of thefe cafes in which the 
adion of the brain takes place, we do not 

per- 
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J>erceive the manner^ that is, the mechani- 
cal means, by which the federal caufes 
produce their eflFeds; and we perceive only 
an infticution of our Maker, eftablifhing 
a connexion between the feveral caufes 
and the motions which enfue. At the 
fame time we, for the mod part, perceive^ 
that the connediions eftablifhed are fuited 
to the purpofe of the animal oeconpmy ; 
and particularly, to the purpofe of fupport- 
ing the fyftem in a certain condition for a 
certain time, and of averting what might 
hurt or deftroy it. This conftitution of 
t)f the animal oeconomy we call NATURE ; 
and every where in the oecdiiomy we per- 
ceive the vires confervatrices and medicatri^ 
c es natural^ fo juftly celebrated in the fchools 
of phyfic. 

cxxi. 

It is in confequence of this cbnlUtutioiit 
t Fa that 
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that not only impulfe, and other caufes 
which may be fuppofed to produce motion, 
do accordingly excite motions in the ani- 
mal oeconbmy ; but that alfo many caufes 
which feem to diminiih motion, do, how- 
ever, produce an increafe of motion in ani- 
mal bodies. Thus feveral paffions which, 
in their firft tendency, diminiih motion, 
feveral propenfities ariiing from debility 
and difficulty of adlion, the abfence of 
ufual impreflions, evacuations, and other 
caufes of relaxation, cold and narcotic 
powers, are all of them caufes ofconfider- 
able motions ariiing in the animal fyilenu 

CXXII. 

As the mechanifm of the brain, fuited 
to its feveral fundions, is not at all per- 
ceived (CXX.) ; and, at the fame time, as 
Tery few of theie fundlions are carried on 
without fenfation and volition^ it mud ap- 
pear 
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pear from this, and many other confidera- 
tions, that the mechanifm of the brain 
(CXVII.) would not be fufficient for the 
purpofe, without being united with a fen- 
tient principle, or mind^ that is conftantly 
prelent in the living fyftem. But, at the 
fame time, it is with little probability al- 
leged, that the adminiftration of the cor- 
poreal fundlions is entirely diredled by the 
mind adting independently of the body, 
and with intelligence perceiving the ten- 
dency of impreflions, and exciting fuch 
motions as may favour the beneficial, or 
obviate the hurtful tendency of all caufes 
ading upon the body. 

We are certainly confcious of no fuch 
adminiftration. Many impreflions have 
their efFedls without fenfation or volition. 
In mod cafes where volition takes place, 
it is very general, with little confcioufnefs 
pf the motions excited, and none at all of 
F 3 the 
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the organs employed. The force of ipiif 
preflion is every where abfolute; and it is 
according to the force of impreflion, and 
other mechanical conditions of the fyftem^ 
that the motions excited prove either fa- 
lutary or pernicious. The general prin- 
ciple, therefore, is il^founded; it is not 
rieceflary, (vide Stahl. Prof, ad Junker^ 
Confp. Med.); it can be of no ufe, and may 
be hurtful to the fyftem of phyfic. 

CXXIH. 

The adion of the brain is often deter- 
jiiined and regulated by cuftom and habit j 
that is, by laws eftablifhed by frequent and 
uniform repetition. See above XLIIL LIV. 
LV. LVI. 5. LX. 3. LXVIIL and LXX. 
for the effedls of cuftom on fenlation, and 
CXIV. for one eflfecSl of it on the acflion 
pf moving fibres. It is now to be ob- 
feryed further, u That cuftcAn determines 
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the degree of tcnfion (CII. ClII.) tieceflary 
to the aftion of mufcular fibres. 2. That 
cuftom affociates motions with fenfations, 
which are not otherwife their caufes; fo 
that the renewal of the fenfation, or of 
its idea, renews alfo the naotion. 3. That 
cuftom affociates different motions, fo that 
they cannot be feparately performed, tho' 
not originally, nor neceffarily connedled. 
4. That cuftom determines the degree of 
force and velocity with which motions can 
be iperformed. 5. That cuftom deter- 
mines the order of fucceilion in affociated 
motions, and the velocity with which they 
(hall fucceed one another. 6. That cu- 
ftom eftabliflies the periodical return of 
certain fenfations and motions, not origi- 
nally neceffary to the oeconomy. 7. That 
cuftom fixes an exacl period for the return 
of certain fenfations and motions, which, 
by the laws of the oeconomy, are difpofed 
to return at intervals otherwife undeter- 
F 4 mimed 
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mined. Thefc laws, which may be efta-' 
blifhed by cuftom, are, many of them^ 
with diflBculty avoided; they are often 
rigidly fixed, have a confiderable influence 
on the adlion of the brain, and govern the 
revolutions of the animal fyftem. Thus, 
any caufes producing a deviation from the 
ufual degree of force and velocity (N^ 4.) 
are apt to deftroy the meafure of it alto- 
gether j and, in like manner, caufes pro-^ 
ducing a deviation from the ufual order 
and velocity in the fucceflion of motions 
(N° 5.) are apt to deftroy the power of 
the mind in following that order, or in 
giving any meafure to the feveral motion^ 
which fhould be performed; and perhaps, 
in this way, the effedls of debility, of feve-^ 
ral paffions, and of furprife, are in fome 
Rigftfure explained* 



CXXIV, 
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CXXIV. 

The brain feems, by its conftitution, to 
be difpofed to the alternate ftates of reft 
and aftivity ; as appears in the alternate 
ftates of fleep and waking, which conftant- 
Jy take place in every animal: but wherein 
this conftitution confifts, it is diflicult to 
difcover. 

cxxv. 

The moft common opinion is, that the 
brain is a fecretory organ, which fecretes a 
fluid neceflary to the fundions of the ner- 
vous fyftem; that this fluid is alternately 
cxhaufted and recruited, and thereby gives 
Qccafion to the alternate ftates of fleep and 
waking. But this fuppofition is attended 
with many difficulties, i . It is probable, 
that the nevous fluid exifted in the animal 
gmbryo, befpre the adion of the heart, or 

. any 
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any fecretory fundlion, could take place, 
a. In animals which during the winter 
fuSkr a temporary death, fuch as bats, 
when, by heat they are again reftored to 
life, the vital power of the folids is re- 
ftored before the fluidity of the blood. 

3. The nervdus fluid fubfifts in the 
nerves and mufcular fibres long after 
they are feparated from th? brain, and 
often when cut into many fmall parts, 

4. Though it be true that the brain is a 
fecretory organ, the fluid fecreted may be 
deftined to another purpofe j and fo far as 
weunderfl;and that purpofe, the fluid fit for 
it, muft be unfit for the purpofe of fenfe 
and motion. 5. There is no appearance, 
in any part of the nervous fyftem, of pro- 
vifion made for an occafional accumulation 
of the fecrcted fluid; nor is there any evi- 
dence of its actually taking place. 6. The 
phenomena of fleep and waking do not 
correfpond with fuch a fuppofition; a$ 

fleep 
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flcep often taJ?:es place when the fe- 
rreted fltiid muft be copioufly prefent, 
and waking can be protradled whem the 
fluid iscxhaufted much beyond its nfual 
meafure. 7. JBoth ftatcs arc induced by 
many caufes, ^hich can hardly be fup^ 
pofed to adl upon fecretion. 

CXXVI. 

A certain compreffion of the brain can 
produce a ftate of the fyftem refembling 
fleep; but that ftate is in fome re{ped:s^ 
(different from that of ordinary fleep : 
And it does not by any means appear, 
that natural and ordinary fleep depends 
upon any comprefllon of the brain. 

CXXVIL 

As it is therefore probable that fleep and 
tify^ing do not depaid upon a different 

quantity 
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quantity of the matter of the nervous fluid 
for the time prefent in the fyftem (CXXV.), 
or upon any caufes interrupting its motion, 
while th^ condition of the matter remains 
die fame (CXXVI.); we are difpofed to 
beUeve, that thofe ftatea of fleep and wa- 
king depend upon the nature of the ner- 
vous fluid itfclf capable of becoming more 
or lefs moveable ; that it is chiefly in the 
brain fufceptible of ^efe diflerent condi- 
tions; and that, efjpecially by its condition 
there, it has its more general effeds on the 
whole fyfl;em* 

CXXVIII. 

This may perhaps be confirmed by con^ 
fidering the remote caufes of fleep and wa- 
king: And it appears, that cold, the ab- 
fence of impreflions, attention to a fingle 
fenfation, or to fenfations that have no 
confequence in thought or adion; the 

finiflied 
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finiihed gratification of all vehement de* 
fires, fedative fenfations and imprefHons^ 
evacuations, relaxation, and any violent, 
frequent, or long continued exercife of 
the animal power; are all of them, feve- 
rally or togethei", caufes inducing fleep. 

CXXIX. 

On the other hand, it appears^ that a 
certain degree of heat, all fenfations of im- 
preffion, impreffions analogous to thofe 
which produce fenfation, all fenfations 
w^hich lead to thought and adion, and the 
increafed impetus of the blood in the vef« 
fels of the brain, are all of them caufes fa- 
vouring or inducing a flate of waking. 

cxxx. 

As moft of the caufes CXXVIII. arc 

evidently fuch as diminifh motion in the 

I brain. 
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brain, and thofc of CXXLX. are fuch aft 
increafe it; it is from thence probable^ 
that the nervous fluid in the brain is truly 
capable of different ftates or degrees of mo* 
bility, which we fliall call its ftates of EX* 
CITEMENT and COLLAPSE ; but, with- 
out intending, by thefe terms, to exprefs 
or determine any thing with regard to the 
nature of the nervous fluid, or wherein its 
different ftates confift. 

CXXXL 

This fubjedl may be further illuftrated, by 
t)bferving, that the excitement of die brain 
appears to be in very different degrees on 
different occafions. It feems tio be greateft 
in certain maniacs endued with uncom- 
mon ftrength, refifting the force of moft 
iqaprefllons, and with the utmoft difficulty 
admitting flcep. 

# 

cxxxa 
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CXXXII. 

A lefler degree of excitement occurs in 
the ordinary date of waking men in health, 
when the excitement is total with refpedk 
to the funftions of the brain, but readily 
admitting of fleep. This excitement may 
be confidered as of two kinds ; cither as it 
refpedls the vigour, or as it refpeds the mo- 
bility of the fyftem : And thefe diflferent 
dates of the brain are exprelTed in the body, 
by ftrength or debility, alacrity or fluggifh- 
nefs ; and in the mind, by courage or timi- 
dityi gaiety or ikdnefs. 

CXXXIII. 

A degree of coUapfe takes place in the 
cafe of natural ileep, when t;he collapfe 
prevails fo far as to fufpend very entirely 
the exercife of the animal fundlions ; and, 
though the exercife of the vital and natu- 
ral 
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ral continue, they are confiderably weak- 
ened. The partial collapfe that may take 
place in the brain difcovers itfelf by the 
delirium which appears in a, ftate that of- 
ten occurs as intermediate between fleep 
and waking; and even in fleep the collapfe 
with refpedl to the animal fundlions, takes 
place more lefs entirely ; whence the fleep 
is with or without dreaming, and the 
dreaming is more or lefs adlive. 

CXXXIV. 

A dill greater degree of collapfe takes 
place in the cafe of fyncopej in which 
it is fo great, as to fufpend the exercife 
of the vital funcflions concerned in the 
circulation of th^ blcK)d9 notwithftand- 
ing the force of habit in thefe, and their 
being expofed to conftant (limuli. Here 
the collapfe may be very cbnfiderable; but 
there (till remains fome degree of excite- 
ment 
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ment' while the brain can be adled upon' 
by ftimuli, which adl only on vital pow- 
ers, and while its ufual excitement is ftill 
recoverable by fuch ftimuli. 

cxxxv. 

If the collapfe is ftill more complete and 
irrecoverable, it is the ftate of DE ATHL 



CXXXVI. 

From what is now faid of the excltc- 
metit and collapfe of the brain, it will ap- 
pear, that we fuppofe LIFE, (o far as it is 
corporeal, to confift in the excitement of 
the nervous fyftem, and efpecially of the 
brain, which unites the different parts, and 
forms them into a whole. But, as certain 
other fun<5lions of the body are neceflary to 
die fupport of this exckement, we thence 
G leai?n, 
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karn, that the caufes of death may be of 
two kinds; one that, adls diredly on the 
nervous fyftem, deftroying its excitement} 
aad another that indiredUy produces the 
fame eflFedl, by deftroying the organs and 
fundlions neceffary to its fupport. Of the 
firft kind are chiefly the caufes of fleep 
operating in a' higher degree; as cold> fe*- 
dative pafEons, poifons^ and all caufes of 
very violent excitement. 

CXXXVII. 

Thi« fubjeia may receive ftill further 
illuftration from confidering the ftate of 
the other parts of the nervous fyftem with 
refpedl to excitement and collapfe. In the 
nerves ftri<5lly fo called (XXIX. 2.), we do 
not know that the nervous fluid fufiers any 
change, but what is exadly correfpondent 
to its ftate in the brain and extremities ; 

and 
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and therefore the only difference of the 
ftate of the nerves to be taken notice of is 
their being more or lefs free (XXX.) 

CXXXVIII. 

In the fcntient extremities of the nerves 
(XXIX. 3.), a difference of the ftate of the 
nervous fluid arifes from the feveral caufes 
mentioned (LVL 2. 3. 4. and 5.), which 
give a different degred of fenfibility ; and 
it is probable, that thefe different ftates of 
the fentient extremities are analogous to 
the different degrees of excitement in the 
brain. 

CXXXIX, 

The moving extremities, or mufcular 
fibres (XXIX. 4.), may alfo be in a differ- 
ent condition^ with refpedl to excitement. 
It is probable, that their conftitutiou h 
G 2 ^ fuch 
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fuch as to admit of a higher degree of exr* 
eitement than any other portion of the 
nervous fyftem ; and that upon this their 
eontradlility depends. But, whatever is in 
this, we perceive very clearly, that the con- 
dition of mufcular fibres may be varied by 
caufes afiedting their tonic power (CI.),' or 
their vigour and mobility (LXXXIX.), and 
by the effedl of cuftom (CXIV.) ; and it 
is probable, that the dates produced by 
thefe caufes are analogous to the different 
degrees of excitement in the brain (CXXX.) 
andinthefentientextremities(CXXXVIII); 
and thus the feveral parts of the nervous 
fyftem (XXIX.), as they confiftof thefame 
kind of matter (XCIV.), are alfo fubjed ta 
fimilar conditions* 

CXL. 

The beginning of motion in the nervous 
fyftem is moft commonly accompanied 

1 with 
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with fenfation, and the force of this in 
producing its feveral efFeds is more or lefs, 
I. According to the force (XLII.), quality 
(LXXVIL), and novelty (LIV.) of im- 
preffion. 2. According to ,the fenfibility 
of the fentient extremity and brain (LVL) 
3. According to the ft ate of attention 
(XLVII.) Thefe feveral. caufes often con- 
cur, frequently balance one another, and 
4ure always to be confidered together. 

CXLI. 

The effedl of fenfation is commonly that 
of exciting the adion of the brain ; and 
this is generally according to the degree 
of volition produced under the different 
circumftances mentioned in CXIX. 

CXLII. 

The a£tion of the brain excited by vor- 
G 3 litioqi 
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lition or other caufes, is determined to pat* 
ticular parts of the body, moft conftantly 
by the connedlions eftablifhed in the fy^ 
ftem (CXX), but alfo occafionally, by ac- 
quired habits, or the greater mobihty of 
certain parts. 

CXLIII. 

With regard to the connedlions efta- 
blifhed in the fyftcA (CXX. CXXI.) it is 
to be obferved, as of great confequence in 
pathology, that certain parts of the body 
which have a common fun<5lion and cqn- 
ftitution, have thereby a peculiar relation 
to the brain, fo as to be more liable to he 
afFccled by the difierent ftates of it, and in 
their turn by the di£ference of their condi- 
tion to affea the brain. Such are, efpe- 
cially, the organs of voluntary motion; 
the alimentary canal, and efpecially the 
ftomach j the circulatory fyftem, and par- 
ticularly 
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ucularly the extremities of the vejQTels 00 
the Surface of the body; the uterine and 
genital fyflem in females { and fome others 
to be mentioned in the pathology. 

CXLIV. 

The communications of motion between 
the feveral parts of the nervous fyftem 
which have been mentioned as inftances 
of a particular fympathy between thefe 
parts, are very feldom to be explained by 
any c<mtigui(;y or contadl, either in the 
origin or courfe of the nerves of the coip- 
municating parts; and more commonly^ 
they may be explained^ by fuppofing the 
adtion of the impreffion to be general with 
refped to the brain^ and that the affedlion 
of particular parts depends upon the caufes 
of determination (CXLII. CXLIIL) 

When the adlion of feyeral parts, togCr 

ther or fucceffively, are neceffary to pro- 

G 4 duce 
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duee one cffed, thefe concur, though the 
ftimulus exciting the action of the brain is 
applied to one fingle part only j and com- 
monly no other caufe of communication 
can be afligned, but the ftveral motions 
being neceflary to the execution of the vor 
lition, propenfity, &a. arifingfromtl^eftir 
mulus. 

CXLV. 

Thefe are the chief fa6ls and laws rela-r 
tive to the nervous fyftem. The whole 
might perhaps be illuftrated, and rnore 
exadlly afcertained, by a more particular 
inquiry into the nature of the nervous 
fluid; but we are not fo confident in omr 
opinion on this fubjefl, or of the appUca-' 
tion it will admit of, as to deliver it heret 
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SECT. III. 



Pf THE Circulation of tqe Blood, 



CXLVL 



rpHEcircularion of thebldod,b)rCXXlXt 
feetns neceffary to the excitement of the 
brain ; and for this, as well as other rea- 
fons, it is, next after the function of the 
brain itfclf, the moft important of theani- 
jnal oeconomy. 

On this fubjed, we fhall confider, i . Thf 

purfe of. the blood. 2. The powers by 

' which 
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which the blood is moved. 3. The laws 
and general circumflances of the circula- 
tion. 4. Refpiration as necelTary to it. 

On all thefe fubjedls we fuppofc the 
anatomy of the parts to be known* 
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CHAP. L 



Of the Course op the Blood.. 



• CXLVII. 

TTTOUNDS and hemorrhagies fliow, 
that, in living bodies, the blood 
is in conftant motion, and. flowing into 
any one part from many others* 

CXLVIII. 
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CXLVIIL 

In man, and other analogous animals, 
svliich have once breathed for fpme time, 
the courfe of the bipod is very conftantly 
in the foUovririg manner* 

From the left ventricle of the heart, the 
blood pafles into the trunk of the aorta, 
and fuccefSvely into the following veffels 
and cavities, viz. the branches of theaorta^ 
the branches of the vena cava, the trunk of 
the fame, the right auricle of the heart, the 
right ventricle of the fame, the pulmo- 
nary artery, the pulmonary veins, the left 
auricle of the heart; from which laft it 
paiTes into the left ventricle of the heart to 
return again into the fame courfe a^ be* 
fore. 

From .all this, it appears, diat in the ar* 
jteries the ufual courfe of the blood is from 
the heart towards the extreme branches of 

thefe J 
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thefe ; and that, in the veins, the courfe i» 
in the contrary diredVion, from the extreme 
branches towards the heart. 

CXLIX. 

The courfe of the blood through the 
cavities of the heart, as above defcribed, is 
not in a continued ftream, but alternately 
interrupted and free during the contrac- 
tion and dilatation of thofe cavities, which 
alternately happen. Thus, while the left 
ventricle of the heart is in a ftate of con- 
traction, the blood paffes out of it into the 
aortas but at the fame time no blood 
paffes into it from the left auricle, which 
is then dilated and filled by the blood flow- 
ing into it from the pulmonary vein. It 
is only when the ventricle is emptied by 
contradlion, and confequently relaxed, that 
the blood paffes into it from the auricle, 
prged by the contractions of the auricle 

and 
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and adjoining finus venofiis^ which fucceed 
immediately to that of the ventricle. Du- 
ring this contraAion of the auricle and 
filling of the ventricle, no blood pafTes 
from the ventricle into the aorta, nor till 
a contradion of the ventricle fucceeds in 
confequence of its being filled. The fame 
circumflances take place vrith regard to 
the right ventricle and auricle of the heart, 
and precifely at the fame times ; for it ap- 
pears, that the two ventricles of the heart 
are contradled and relaxed at the fame 
time ; and, in like manner, the two au- 
ricles. 

CL. 

That the courfe of the blood, as de- 
fcribed CXLVIIL and CXLIX. is its 
ufual and conftant courfe, appears from 
^nfpeiSlion of the heart in living .animals ; 
from the fituation of the valves of the 

heart j 
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heart ; from the &uation of the valves at 
the orifices of the aorta and puhnonarj 
artery ; from the fituation of the valves of 
the veins ; from the effects of ligatures 
made upon the arteries and veins ; from 
the e£fe£b of haemorrhagies of die veins 9 
from obfervations with the microfcopei 
and, laftly, from experiments of infbfiloQ 
and transfufion in living, and of injetftion 
in dead animals. 

CLI. 

This courfe of the blood is, however, 
in fome parts, and upon fome occafions, a 
little changed, i. In the penis, and fome 
other parts, the blood does not pais from 
the extreme arteoes immediately into con*^ 
tinuous veins; but is poured out into an 
intermediate cellular texture, from which 
it is afterwards received by the extreme 
veins. 2. In the fmall branches of the 
2 aorta^ 
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aorta^ the blood does not move conftantly 
in a diredtion from the heart towards the 
extremities; but, in certain portions of 
them, is fometimes retrograde to thatcourfe. 
In this, it is favoured by the ana^ftomofes 
frequent between the fmall vefTels,. which, 
at the fame time, prevent this deviation 
from being confiderable or durable, while 
the SL&ion of the heart continues. 

CLII. 

In the courfe of the venous blood, there 
is alfo fome variety, i. In the fmall veins, 
the blood is liable to have a motion retro- 
grade to its ufual diredlion (CXLVIIL), aft 
in the arteries (CLI. 2.) t. The bloody 
returning to the heart from moft parts of 
the body, pafTes fucceflively from fmaller 
into larger veins, by a feries of pretty re- 
gularly increafing veflels, till they form 
the vena cava^ entering the heart. • But 

this 
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this is varied in the abdomen^ where the 
Tcins ouTjing the blood retaming from 
erery vilcus indaded in that cavity, except 
die kidneys and genitals, unite in forming 
die vena portarum, whereby they undergo 
a peculiar diftribudon. 3. The veins re- 
turning the blood from the extreme arte- 
ries in the brain, do not carry it to the 
heart by a feries of r^^ilarly increafing 
veilels, but by the interpofition of iinufes, 
into which the imall veins ifliiing from 
the cortical part of the brain immediately 
poiir their blood« 4. As the coorfe of the 
blood through the veilels of the lungs is 
not at all times equally free, and particu- 
larly is confidcrably intcrruptjcd at the 
end of exijpiratioD; fo at die fame time it 
is alio interrupted at entering the right 
ventricle of the heart; and this often occa- 
lions lome regurgitation, or retrograde mo- 
tion, in both the aiccoduig and defcending 
cava« 

CLin. 
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CLIlt. 

The whole of the fluids carried in the 
iorta to its extreme brancheSf are not re^ 
turned again by the continuous veins to 
the heart, as, by fecretory veflels, a part of 
them is conftantly carried out of thecourfc 
abovd defcribed* Some of thefe fecreted 
fluids are thrown entirely out of the body^ 
and others are poured into certain cavities, 
for various purpofcs of the ceconomy; 
and fome of thefe are again returned into 
the courfe of thc^ circulation. Of thefe 
laft, there is a peculiar fluid which, from 
the extremities bf the arteries, is poured 
out in a liquid form, or exhaled in that of 
vapoiir, into perhaps every cavity and va«* 
cuity of the body, This^ after having 
ferved the purpofe of the effufion^ feems 
intended to be regularly returned agaiil 
into the courfe of the circulation ; and ac* 
' I H cqrdingly, 
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inherent power requires the conftant fup- 
port of the nervous and animal powers, 
and is often aftuated by thefe. 

CLVIL 

The contradlion and relaxation of the 
heart) or, as thefe are called, its fyftole and 
diaftole, are neceffarily alternate by the 
general law (CVIII.) affeiSling all mufcles, 
and by the flimulus from the influx of 
venous blood being alternately applied and 
removed. 

CLVIIL 

If we may be allowed to eftimate the 
vigour of mufcles by the number of their 
fibres, we muft fuppofe the force of the 
hea^t to be very confiderable; but it is 
very difficult to obtiain any exadl eflimate 
of its abfolute force. It is perhaps th^ re»- 
H 3 latiye 
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lative force only that we j^re ponpemed tfi 
knqw* \ , 

GLIX. 

Do the arteries, by their con^radlion^ 
contribute to promote the motlpu of the 
blood begun by the heart ? They c^not 
do it by the elafticity of the iimple folid 
in their (Irudture; and can do it only by 
their being endued with a mufculai? 
power, whereby they may, in their con- 
traiflion, communicate to the xnoving 
blood more than was loft of the force of 
the heart in dilating them. That they 
are indued with a mufcular contradlility 
(LXXXIL), is probable from the appear- 
ance of the mufcular fibres in their ftruc- 
turc; from their irritability appearing in 
the experiments of Verfchuir ; from their 
becoming flaccid on tying the nerves be- 
ions'ing; to them ; from the motion of the 

blood 
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blood being fupported, when the force of 
the heart is confiderably weakened ; from 
the motion of the blood becoming languid, 
when the adlion of the arteries is deftroy- 
cd ; from the velocity of the blood in the 
extreme arteries being greater than was to 
be expedled from the velocity of the blood 
ifluing out of the heart, expofed to fo 
many caufes of retardation as conflantly 
occur ; and, laftly, from the velocity and 
impetus of the blood in different parts of 
the body, and at different times, being 
unequal, while the adion of the heart 
continues the famet 

It is probable, that the mufcular fibres 
of the arteries become more irritable as 
the arteries are more diftant from the 
Ijeart, 
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lative force only that we are ponccmed %tt 

GLIX, 

Do the arteries, by their contra<5tion^ 
(Contribute to promote the motipu of the 
blood begun by the. heart ? They cannot 
do it by the elafticity of the fimple fplid 
in their ftrudlurej and can do it q?ily by 
their being endued with a mufcular 
power, whereby they may, in their con- 
tradlion, communicate tp the nioving 
blood more than was loft of the force of 
the heart in dilating them. That they 
are indued with a mufcular contracElility 
(LXXXIL), is probable from the appear- 
ance of the mufcular fibres in their ftruc- 
ture; from their irritability appearing in 
the experiments of Verfchuir ; from their 
becoming flaccid on tying the nerves be- 
longing to them ; from the motion of the 

bloo4 
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blood being fupported, when the force of 
the heart is confiderably weakened ; from 
the motion of the blood becoming languid, 
when the adlion of the arteries is deftroy- 
cd ; from the velocity of the blood in the 
extreme arteries being greater than was to 
be expeded from the velocity of the blood 
ifliiing out of the heart, expofed to fo 
many caufes of retardation as conftantly 
occur ; and, laftly, from the velocity and 
impetus of the blood in different parts of 
the body, and at different times, being 
unequal, while the adlion of the heart 
continues the famet 

It is probable, that the mufcular fibres 
of the arteries become more irritable as 
the arteries are more diftant from the 
Ijeart, 
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lative force only that we are conpcmed tfl> 
knqw. 

CLIX. 

Do the arteries, by their contradlion^ 
(Contribute to promote the motion of die 
blood begun by the. heart ? They cannot 
do it by the elafticity of the fimple folid 
in their ftrudlure j and can do it only by 
their being endued with a mufculair 
power, whereby they may, in their con- 
traiflion, communicate to the xnoving 
blood more than was loft of the force of 
the heart in dilating them. That they 
are indued with a mufcular contracElility 
(LXXXIL), is probable from the appear- 
ance of the mufcular fibres in their ftruc- 
ture; from their irritability appearing in 
the experiments of Verfchuir ; from their 
becoming flaccid on tying the nerves be- 
longing to them ; from the motion of the 

bloo4 
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blood being fupported, when the force of 
the heart is confiderably weakened; from 
the motion of the blood becoming languid, 
when the adlion of the arteries is deftroy- 
cd ; from the velocity of the blood in the 
extreme arteries being greater than was to 
be expeded from the velocity of the blood 
ifliiing out of the heart, expofed to fo 
many caufes of retardation as conftantly 
occur ; and, laftly, from the velocity and 
impetus of the blood in different parts of 
the body, and at different times, being 
unequal, while the adlion of the heart 
continues the famCt 

It is probable, that the mufcular fibres 
of the arteries become more irritable as 
the arteries are more diftant from the 
heart. 
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CLX. ' 

The tone and adion of the arteries, a$ 
a mufcular part, may be increafed by fti-^ 
jnuli immediately applied to them, or, by 
the increafed force of the nervous and^juji- 
xmX powers with regard to themj 5ind 
they m^y be diminifhed by fedative powers 
applied, or by weakening the nervous and 
^nimal powers, 

CLXL 

There does not appear to be any pfcilla** 
tory motion in the extreme arteries ind€^ 
pendent of the adion of the hearty 

CLXII. 

There does not appear to be any operas 
tion of capillary attradion in the extreme 
arteries J nor does there feem to be stay 

occafioi^ 
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occ^fion for fuch a power in any part of 
the arterial fyftem. 

CLXIII. 

The power of derivation {Vis derivatlonis 
III. Halkri 174.) in the fanguiferous fy-p 
ftem^ feems to be no other than that which 
jirifes from tlie fuUiefa of contradlile vefTels. 

CLXIV. 

The motion of the blood in the arteries 
of any particular part is promoted by the 
adion of adjoining mufcleSf 

CLXV, 

The blood. in. the vena cava, and its 
branches, is moved 6y the aftion of the 
heart and of the arteries. Thefe powers 
9X^ afjdfted by the a(Stion of mufcles, which, 
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in their contradtion, prefs the veins lying 
between their feveral fibres ; and alfo, by 
the fwelling of their whole mafs, prefs the 
adjoining veins. Thefc veins are commonly 
provided with valves, which determine the 
eflfedl of all preffure upon them, to be the 
motion of the blood towards the heart. 

The great trunks, both of the vena cava 
and pulmonary vein, are provided with 
mufcular fibres, and manifeftly endued 
with mufcular contradtility* 

CLXVL 

In the abforbent veflels, the fluids are 
probably tal;en in by a capillary attrac-^ 
tion. 

CLJCVIL 

In the lymphatic veflels, provided with 
jLumerous valves, which neceffarily deter* 

mine 
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mine the motion of the contained fluid to 
be towards the heart, the fluid is mo-^ 
ved by the prefTure of the neighbouring 
mufcles and arteries.. JBut further, as 
the lymphatics are remarkably irritable, 
it is probable that the fluid in them id 
moved by a periftaltic motion begun by 
(he adlion of their abforbent extremities* 

CLXVIII. 

The motion of the blood through the 
veflels of the lungs, depends upon refpira-r 
tion, to be confidered hereafter. 



SECT, 
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SECT. III. 



CHAP- IIL 



Of the Laws of the CiRcuLATioNt 



CLXIX. 

'HpHE velocity of the blood paffing out 
of the left ventricle of the heart into 
the aorta, may be eflimated from knowing 
the quantity of blood palling out at each 
fyftole, the area of the orifice of the aorta, 
and the time occupied by the fyftole; but 
none of thefe circumftances are exadly 

afcertained* 

CLXX. 
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CLXX. 



"5 



As the blood moves onwards through 
the arteries, the velocity (CLXIX.) fuffers 
d confiderable retardation from feveral 
caufes. 1. From the capacity of the ar- 
teries being enlarged as they are more di- 
ftant from the heart. 2. From the-fre- 
queat flexures of the arteries. 3. From 
the angles which the branches make with 
the trunks from which they arife. 4. From 
anaftomofes. 5. From the vifcidity of the 
blood. 6. From the fridion of adhefion^ 
7. From the weight and rigidity of the 
parts furrounding the arteries* 

CLXXI. 



The velocity (CLXIX.) and th« caufes- 
of retardation (CLXX.) being giveni the 
velocity of the blood in the artcrica will , 

be 
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be as the frequency of the fyftole of the 
heart. 



CLXXli. 

The frequency of the fyftole of the heart 
will be more or lefs, i . As the blood in the 
veins is more or lefs quickly returned to 
either ventricle of the heart. a« As the 
ventricles of the heart are more or le^ en- 
tirely evacuated at «4Ch fyftole. 3. As thtf 
m^fciplar fibres of the heart ate more or 
lefi moveable. 4. As the adlion of thrf 
nervous and animal powers are more pir 
lefs increafed with relpedl to the heart. . 

CLXXIIL 

As the arteries of a healthy body are al-* 
way^-foH, theblopdrthrownotitof thcten-^ 
tricles into the artejries during Ae fyftokr. 
of the heart) can only find a place thct& 

' A ' by 
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by pufliing on the blood with the velocity 
(GLXIX.), or by dilating the arteries; buc 
as the refiftances CLXX. prevent the 
blood from flowing with the velocity 
CLXIX. the blood thrown out of the 
heart muft, in fome meafure, dilate the ar- 
teries, and thereby form what is called the 
PULSE. 

CLXXIV. 

It appears, that, in the arteries to a cer- 
tain length, the blood moves fatter during 
the fyftole than during the diaftole of the 
heart; but as. the reflttances and caufes of 
retardation become greater in every por- 
tion of the arteries as it is more diftant 
from the heart, fo the acceleration of the 
blood during the fyftole of the heart muft 
be greater in any portion of the arteries 
nearer the heart than in the next adjoin- 
ing that is more diftant ; and fo far as thi» 

takev 
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takes place, a dilatation of the arterietf 
"Will happen, even from a fmall quantity 
of blood thrown out of the ventricles* 



CLXXV. 

As the refiftances to the blood's motion 
in the blood- veflels increafe with the di** 
fiance from the heart, there may be a part 
of the fanguiferous fyftem in which the 
motion of the blood will not be accele- 
rated during the fyftole of the heart, and 
in which, therefore, no pulfe can be dif- 
cerned. This happens in the extreme 
branches of the aorta ; and no pulfe is evef 
obferved in the extreme branches of the 
vena cava. , 



CLXXVL. , . 

The velocity and impetus of the bleed 

■■* 
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ia the whole fyftem of blood- veffels will 
always be as the adlion of the heart and 
arteries taken together, « 

.CLXXVII. 

The velocity and impetus of the blood, 
in any particular part of the fyftem, will 
be, I. As the part is more or lefs diftant 
from the heart. 2. As the circumftances 
(CLXX.) take place more or lefs in the part. 

3. As the gravity of the blood concurs 
with, or oppofes its motion in the part, 

4. As ca^ufes increafing or diminifhing 
the a<SUon of the arteries of the part arc 
applied or removed. 

CLXXVIII. 

The quantity 'of blood diftributed to 
any particular part of the fanguiferous fy- 
ftem, will be greater or lefs according to 

I .the 
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the velocity and impetus of the blood in 
the part^ by CLXXVII. ; and according 
to the refiftances in other parts being in- 
creafed or diminiflied by conftriflion, 
compreffion, ligature, pofition, relaxation, 
or aperture. 

CLXXIX. 

' The flexibility and contra6lility of the 
blood-veflels render the ^ecSls of all in- 
creal^e or diminution of reiiflanc^ in any 
f)articular part moft confiderable in the 
neareft, and very little fo in the mor^ re- 
mote, veflels of the fyftem. By this we are 
to judge of the celebrated dodlrines of .de- 
rivation and revulfion. 

CLXXX. 

The quantity of blood diftributed to the 

dif. 
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didere&t parts of the fyftem, is in different 
proportion at different periods of life* 

I. The capacity and force of the hearty 
in proportion to the fyftem of veflels, is 
greater at the beginning of life than at any 
after period. Till the body arrives at its 
full growth, the capacity of the veffels in- 
creafes in greater proportion than that of 
the heart ; but from that period^ the ca- 
pacity of the veffels is conftantly dimi- 
nifhing, while that of the heart fuffers 
little change. 

2i A greater quantity of blood is con^- 
tained iii the arteries, in proportion td 
that which is omtained in the veins, at 
the beginning of life, than at any after 
period. From the time that the body has 
arrived at its full growth^ the quantity of 
blood contained in the veins, in propor- 
tion to that which is contained in the ar- 
teries, is conftantly increafing. 

3. The veffels of the head receive a 
la greater 
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greater quantity of blood, in proportion to 
the reft of the fyftem, at tlie beginning of 
life than at any after period. 

4. Any general increafe of the adlion of 
the heart and arteries determines the blood 
more copionfly to the extreme arteries on 
the furface of the body, than to thofe of 
the internal parts. 

c. The equilibrimn of the fanguiferous 
lyilem, with regard to the diftribution of 
the blood, may be changed by various 
caui« (CLXXML CLXXVIIL); and thefc 
oiulb> continuing to operate for fome time, 
inJuce a habit ¥rhich renders the changed 
diilributioQ necedary to the health of the 
lyilcni* 

6. The Irmf^tic fyftem is fuller in 
young penbns than in old. 



Sect, 
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SECT. III. 



CHAP. IV. 



Op Respiration. 



CLXXXI. 

"D EspiRATiON. confifts of tbe irio- 
- tidn oir infpiradon, or the admiffioa 
of air inta the lungs ; and of exfpiration^ 
or the expuMon of air from the fame} al- 
ternately happening. 

CLXXXII. 

Refpiration takes place in man» and 
I 3 other 
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other analogous animals, fbon after the 
infant is taken from the uterus of the mo-^ 
ther, and is expofed to the bxt. After it 
has taken place for a little time, it is ever 
after neceflary to the continuance of life, 
as it is abfblutely neceflary to the continu- 
ance of the circulation of the blood. 

CLXxxin. 

The lungs are a hollow fjpongy mafs, 
capably of confining air, and readily di-?- 
latable by it. By the wind-pipe, they are 
open to the atmofphere; and they are fo 
ikiiated in the thorax, that the air muft 
enter into them, if the caiaties of the thor- 
rax, in which they are placed, are cnlarged«r 
For, as there is no air in thele cavities, and 
the external air cannot enter into them^ 
the enlargement of the thorax muft form 
a vacuum around the lungs, which the cx- 
^prnal heavy and elallic air will fupply by 

enter-* 
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entering into and dilating the Jungs, while 
tbefe do not allow the air to pafs through 
t^em into the cavities of the thorax* 



CLXXXIV. 

Infpiration therefore depends upon the 
enlargement of the capacity of the thorax; 
and this is performed chiefly by the con- 
tradtion of the diaphragm. This in its 
relaxed ftate is fufpended by the mediafti- 
num, and its middle tendinous part is rai- 
fed high in the thorax ; wherefore, as this 
middle part, by the contradion of the 
mufcujar, is moved downwards, the tho- 
rax is thereby confiderably enlarged, 

CLXXXV, 

The capacity of the thorax is alfo en- 
larged by the motion of the ribs upwards, 
whereby the curvatures of oppofite ribs 
I 4 are 
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are fet at a greater diftance from each 
other; and, by the fame modon, the fteiv 
num is moved outwards, and fet at a great- 
er diflance from the Tenebrx of the back. 
The motion of die ribs upwards is caufed 
by the contraction of both layers of inter- 
coftal mufcles. That the mufcles called 
internal intercoflals concur with the exter- 
nal in raifing the ribs, appears fnun dbt 
fituation of thofe mufcles, from the greater 
mobility of the inferior ribs, from the in- 
fpedtion of thofe mufcles in 'living ani- 
mals, and from experiments imitating dieir 
:i&ion. In more violent and laborious in- 
fpirations, the raifing of the ribs is aififled 
by many mufcle§ attached to the ribs, and 
ariiing from the clavicle, humerus, fear 
pula, and vertebrae of the neck or back. 



pLXXXVI. 
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CLXXXVL 

By the enlargement of the thorax, a di-* 
latation of the* lungs is produced, in pro- 
portion to the bulk of air entering into 
them; but the . dilatation may often be 
greater by the air that enters into the 
lungs being heated and rarified ; and the 
greateft diftenfion of the lungs is obtained 
by a conftrii^ion of the glottis confining 
the air that has already entered into the 
lungs, * 

CLXXXVIL 

As infpiration, or the admiflion of 
air into the lungs, depends upon the en- 
largement of the thorax, the diminution 
of it muft expel the air, or produce exfpi- 
ration. ' The capacity of the thorax is di- 
piinifhed, while the mufcles dilating it are 
fpontaneouflv relaxed, by the elafticity of 

the 
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the ligaments connedling the ribs with the 
vertebrae, and by the elafticity of the carti- 
lages and ligaments conneding the ribs 
with the fternum; both which powers, 
commonly ailifted by the weight of th^ 
ribs themfelves, bring the ribs and fter^* 
num into the pofition they were in before 
infpiration. At the fame time, the elafti- 
city of the mediaftinum draws the dia-* 
phragm upwards; and the coiitra6Uo& of 
the abdominal mufcles both prefTca the 
diaphragm upwards, and pulls the ribs 
downwards ; and, in the laft, they are af- 
fifted by the fterno^coftal and infra-coftal 
mufcles. While thefe powers concur in 
diminifhing the capacity of the thorasp, 
the expulfion of the air from the lungs is 
affifted by the elafticity of the lungs them- 
felves, and by the contracHiion of the muf- 
cular fibres of the bronchiae. 



CLXXXVIIL 
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CLXXXVni. . 

Thefe are the ordinary powers of exfplT 
ration^ which, depending upon the re- 
a(5Uoa of daftic parts, is performed flowly^t 
and with little force; but when, it is nc-^ 
ceffary to perform it with ^lore velocity 
and force, fome other and very powerful 
mufcles, as the quadratus lumborum, fa<«* 
crolumbaliS) and longiffimus dorfi, coocut 
in pulling down the ribs; and, at the fam$ 
time, the abdominal mufcles, aduatcd by 
the animal power, are contraded with 
greater velocity and force than in fpon^*' 
taneous exfpiration* 

CLXXXIX. 

The fituation of the blood^veffels of the 
lungs is fuch, that, in the contradled ftate 
of this vifcus, thefe veffels muft be much 
folded and ftraitened; and it appears, that» 

m 
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in die fotus, where they are conftantly in a 
coooraLcled ftace, dieir capacity is not fuffi*- 
cieafc to tranfinit, in the time required, the 
«&o2e of the blood returning to the heart 
bT die Tcofa €&¥%; but, after riefpiradon 
ktt been rq^atcd for (bme dme by the 
diLi£2St'.?Q of the lungs to a certain degree 
in iiapiridon, their blood- ve(Kk are un- 
fokied, lengthened, and enlarged^ (b as to 
be capable of tranfinitting die whole blood 
cf diecaTi* 



^ CXC 

In the infant who has breathed for 
fomc time, the tdiole blood of the vena 
cava palles into the right ventricle of the 
heart, and from thence enters iotothe vef- 
lels of the lungs ; but, in the contraded 
llate of the lungs which occurs at the end 
pf ex^ration, the blood cannot be proper* 

ly 



.PHYSIOLOGY. i4i 

ly tranfmitt^d; and^ for that purpofe, aa 
infpiration becomes abfolutcly neceflary. 



CXCL 

It is, however, und^i certain degree 
of infpiration only, that the blood is freely 
tranfmitted . through ; 4^e vefFels of, 'the 
lungs; for, if the inflation is fullj and 
continued, fo that the lungs are thereby 
much diflended, we £nd that this (late alio 
interrupts the free pafTage of the bloodj, 
and renders exfpiration neceflary. 

Exfpiration becomes aUb' neceflary; bfii- 
caufe, perhaps, the air long retained in^the 
lungs lofes a part of its elafticitfy and be-* 
comes thereby unfit to keep the tungs di- 
ftended; but, more certainly, and^ more 
efpecially, becaufe, in an. an&n41 that'has 
breathed for fome time, there is a noxious 
vapour; confiantly arifing from the lungs^ 
which, if not.diffblved by the air, and 
- . carried 
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carried out of the lungs, proves pernicious 
to life. 



GXCIL 

from what his been faid/it appears, 
diat the alternate motions of infpiratioii 
and exfpiration are necefTary to the circu- 
lation of the blood, apd otherwifci aUt o to 
the health of the body ; and it appear* iifo, 
that the more frequent the alternate tno^ 
tions of refpiration are, the more quickly 
is the blood tranfmitted from the right to 
the left ventricle of the heart* 

CXCIII. 

We can now perceive alfo the cau&s 
exciting thefe alternate motions ; and we 
find no occafion for iuppofing them to 
arife from any caufes alternately int»- 
rupting the motions of. the nerv&us fiuid, 
1 or 
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of of the blood, into the mufcles concerned 
in thefe fundlions. 

Infpiration, or the adlion of the mu(cle& 
producing it, is excited, in all cafes of 
general effort, to remove pain and uneafi- 
nefs ; and it is, perhaps, a propenfity of 
this kind that gives the firft beginning to 
refpiration in the new-born infant, ex- 
pofed to fevetal new and uneafy impref^ 
iions. 

For the continuance of refpiration, in*- 
ipiration is efpecially excited by the fenfe 
of uiieafinefs that attends any difficulty in 
the paffage of the blood through the vef- 
fels of the lungs; but this uneafinefs arifes, 
in fome meafure, at the end of every ex- 
Ipiration, and is much increafed by any 
continuance of this ftate. 

CXCIV, 

; Exfpiration, in fome meafure, neceflfarily 

fuc- 
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fucceeds infpiration, by the fpontaneotrs re-* 
luxation of the infpiratory mufcles (CVIIL), 
while the elafticity of the membranes, li- 
•gaments, and cartilages ftr.etched in infpi- 
ration, brings back the ribs and diar 
phragm into their former fituations ; and 
,the fame eflFedls are alfo produced by. the 
adlion of the abdominal mufcles, and of 
the mufcular fibres of the bronchia; both 
of which are ftretched, and thereby ex- 
cited in infpiration* 

In the cafe of ordinary infpiration, thefe 
caufes are fufficient to produce a fponta* 
neous exfpiration. But as it appears tha/t 
,a violent and long continued infpiration 
interrupts the paffage of the blood through 
the lungs, this creates an uneafinefs, and a 
propenfity, which muft produce a relaxar 
tion of the infjpiratory, and excite a con- 
tradlion of the exfpiratory, mufcles. 

It is further to be fuppofed, that, in ani- 
mals which have breathed for fome time, 
I cuftom 
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caftomjbit aflbciated the federal motiona 
conccrqed both in infpiration and exfpira* 
tion ; fo that an irritation applied to any 
part of them neceflarily excites the whole j 
and it may alfo be fuppofed, that habic 
determines thefe motions regularly to fuc-* 
cecd one another* 

cxGv; 

In this manner (CXCIIL CXCIV.) re- 
spiration is continued for the general pur- 
pofes of the animal ceconomy; but the 
feveral motions of which it confifts are alfo 
occafionally excited and varioufly modi-^ 
fied by the will, intending particular ef- 
feds to be produced by thefe motions. 
They are alfo excited, and varioufly modi* 
fied, by certain emotions and pafllons, and 
give particular expreflions of thefe. They 
are. o&en excited alfo by imitations; and 
tbey are particularly excited by propenfi- 
K tied 
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ties to remove pain and uneafinefs, which 
operate more frequently on refpiradon 
than upon any other fun(£lion« 

CXCVl. 

The confideration of the efiedls of refpi- 
ration on the animal fluids is delayed till 
the nature of thefe fluids fhall have been 
more generally confidered. 



SECT. 
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S E C t* IV. 



Of th]? Natural Functions^ 



GJtCVIt* 

^Tp'HE animal body from a fmall be- 
ginning, grows to a confiderabld 
fize; and at the, fame time, from the period 
of the birth, during the whole of after life, 
the body fuffers^ by various means, a daily 
and eonfiderable waftet 



K 2 CXGVIII. 
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CXCVIII. 

The increafe of bulk, therefore, muft be 
acquired, and the-daily wafte f^pplied, by 
matters taken into the body, die moft part 
of which, from the prefunied purpofe of 
them, wc name ALIMENTS. 

cxax. 

A great part of thefe aliments, as taken 
into the body, ^reof, a. different nature 
from the matter of the body itfelf ; or at 
lead, are in fuch a (late as not to be fit for 
being immediately applied to, the purpoles 
of it : they muft^ therefore, be changed, 
and fitted to the purpofes of t^ie c^onomyt 
by powers within the body kfclf. 



ca 



PHYSIOLOGY. is3 



The converfion, or aflimilauon, of the 
aliments to the nature of the folids and 
fluids of the animal body; the farther 
changes of thefe fluids for various pur- 
pofes, by fecretion; and the application 
of fome part of them in nutrition, or in 
increafing the growth of the body ; make 
what are called the NATURAL FUNC- 
TIONS. 



K3 SECT, 
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^ E C T. IV, 



C H A P. I. 



Of Digestiqi?^ 



CCI. 

T^HE term digejiion is commonly em? 
plpyed to fignify the fundlion of the 
ftomach alqne in changing the aliments j 
but, in this chapter, we are to confider all 
the changes of thefp as they occur fuccef- 
fively in the different ftages through which 
|he matters pafs. 
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ecu. 

Animals are determined to take in ali- 
ment» by the appetites of hunger and 
thirft. 

CCIIL 

Hunger is an appetite depending upon 
a fenfation referred to the flomach, and 
arifing from a particular flate of it. 

This (late feems to be in fome refpeft 
the degree of emptinefs, but more efpe- 
cially the ftate of cpntradion in the mus- 
cular fibres which emptinefs gives occafion 
to* This ftite of contradlion may alfo be 
excited by certain iftimulants applied; but 
more commonly it depends upon, and is 
<^orrefpondent to, the ftate of inanition, 
and therefore of contradlion, in the velfels 
of the fkin emitting the matter of perfpira- 
tion. 

K 4 cciv; 
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cav. 

Thirft is an appetite for liquick^ which 
depends upon a fenfation chiefly referred 
to the internal £iuces, and arifing from 
the drynefs or heat of thefe parts; from 
acrimony applied to them^ or exifting m 
the fluids poured out there; from die pu«- 
treicency or vifcidity of the contents of 
the ftomach ; and from all increa^ era*^ 
iruations* 

CCV. 

Thefe appetites determine men to take 
in a great vari^ of fblid and liquid mat** 
ters» direded by inftindtive likings and 
diigufls; in fbme inftaoces correded by 
«pericnce, 



CGVI. 
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CCVI. 

Of the matters chofeii) it appears thae 
ibme of them are fuited to fupply the 
matters of the fluids or folids of the body, 
and therefore properly named Aliment; 
while others of them are fuited only ta 
improve the relifh of alimenty or to ol>» 
viate fome deviations ready to happen in 
the buiinefs of digedion; and thefe we 
name CX)NDIMENTS. 

CCVII. 

The proper alimentary matters are ani« 
mal or vegetable only. 

CCVIIL 

The animal aliments feem to be €o near- 
ly of the fame nature with the matter of 

the 
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the body itfeif, chac, to be rendered fit for 
die purpoies of die csconomy, they feem 
4P rcqmre no othor change but that of be- 
ing rendered duid. 

COX. 

But the v^etable aliment is very di^« 
csEit cram die matter of the animal fluids 
or felids^ and mail therefore be changed 
into die natnre of thefe by the powers 
CXCLX ; and as many animals are nou-^ 
riilied by vegetable aliment alone, and as 
perhaps all animal matters may be ulti- 
mately traced to a vegetable origin, it will 
appear, that, to account for the produ^on 
of animal matters, it is efpecially, and in 
the firll place, neceflary to fliow how vege- 
table matter may be converted into ani* 
mah 



CCX- 
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ccx. 

If we confidcr the many different odoursy 
fades, and colours, which are to be ob-* 
ferved in different vegetables, we Ihould be 
ready to think that vegetable matter is of 
very great variety : but we know ttat 
the matter diftinguifhed by its fenfible 
qualities makes but a fmall part of the 
whole of any vegeuble; and that, befides 
the matter peculiar to each, there is in 
mod, perhaps in all vegetables^ a large pro«»» 
portion of common matter, which we pre-^ 
fume to be the matter adapted, and that 
very univerfally, to the aliment of ani^ 
mals. 

CCXl. 

It is this common matter of vegetables, 
therefore, that we are to confider here ; 

mi 
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len blended with oily matter ini dif- 
proportion^ that makes the greateft 
'the commoa matter of vegetables, 
the chief part of the vegetable 
nt of animals. It is this, therefore, 
we have efpecially to confider here ; 
i it lies in vegetables, it is diflferent 
he moft part of animal matters in 
joUowing rcfpedts. 
is readily fufceptible of a vinous and 
> as fermentation, and fpontaneoufly 
L s into the one or the other of thefe ; 
', without undergoing more or lefs of 
fe, it perhaps never enters into a putre-. 
^ive fermentation* 

The fame matter treated by diftillation, 
^ithout addition, gives out always, in the 
^rft part of the diftillation, an acid, and 
mly afterwards a volatile alkali in fmall 
pro{)ortion. 

The fame vegetable matter, treated by 
calcination, leaves alhes, which contain a 

fixed 
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fbs:ed alkali, and an earth that li or may bd 
converted into a quick-lime» 

CCXYV. 

: In all thefe refpedls, the common mattei^ 
of animals is confidef ably different. 
: This enters fpontaneoufly into a putre^ 
fadlive fermentation, and that without 
paffing through the vinous or acetotisi 
At leaft, thefe are not to be diftin<Slly per* 
^eived. 

\ The fame animal matter, treated by di- 
ftiUation^ gives out always, in the fif ft part 
of the diftillation, a volatile alkali in large 
proportion, and only afterwiards by a great 
force of fire it gives out an acid. 

Ai^imal matters, treated by calcination, , 
leave alhes, in which no alkali is to. be 
found; and the earth is not calcareous, notf 
convertible into a quick- lime, by any 
jneans yet known. 

I GCXV. 
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Thefe diflferences are fufficiently mark- 
ed ; but it is proper to obferve here, that 
the vegetable matter we treat of, by un- 
dergoing a putre£a6live fermentation, Is 
changed fo, as to acquire very exatSlly moft 
of thofe charaders of animal matter we 
have juft now mentioned. 

CCXVI. 

The aliment being thus confidered, we 
proceed to confider the changes it under- 
goes after being taken into the animal 
body; but, firft, of the courfe it pafTes 
through, and of the motions it is fubjeded 
to in its progrefs. 



GCXVIL 
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CCXVII. 

The aliment i$ taken into the oiouth; 
and there the more folid . p^rts of it are 
commonly fubje<Sled to a tritUfei. or what 
is called manducationt At th^ fame time 
a quantity of faliva^. and of the other 
fluids of the mouthy with fome poitioxi of 
our drink, is intimately mixed with it; 
whereby the whole is reduced to- a foft 
pulpy mafs. In this (late, by the adion 
of deglutition, it pafles through the fauces 
into/the oefophagus, by which it is con- 
veyed into the ilbmach. 

GCXVIIL 

Here the aliment is detained for ibmtf 

time, fubjecfled to a conftant agitation and 

fome preffure, both by the contradlions 

pf the different parts of the ftomach it- 

i felf. 
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felf, and by the alternate preffure of the 
diaphragm and abdominal mufcles. Af- 
ter fome time, however, firft the mbre 
fluid parts, and at length the moil minute 
parts of the folid matter are pufhed thro* 
the pylorus into the duodenum. 

(XXIX. 

The matters recdved from the ftomach 
into the duodentun pafs on from thence 
fucceflively through the feveral parts of 
the inteflinal canal ; and, in the whole of 
the courfe, the matters are ftill fubjedled to 
the alternate preilure of the diaphragm 
and abdominal mufcles, and to the con-> 
tradlions of the inceftines themfelves. 

CCXX- 

Through the whole courfe of the inte- 
ftines, but cfpecially in thofe named the 
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yhtallj the more fluid part of the contents, 
and particularly the peculiar fluid we 
name cbylc^ is taken into the veflels named 
ia&eals. Thefe, from imperceptible be- 
ginnings on the internal furface of the in- 
teftines, unite into larger veflels laid in the 
mefentery, and convey the chyle, and 
what accompanies it, firfl: into the conglo- 
bate glands of the mefentery, and from 
thence to. the receptaculum chyliy as it is 
called. From this the chyle pafles by the 
thoracic ducfl into the left fubclavian vein. 
In one or other part of this courfe of the 
chyle, the veflels carrying it are joined by 
lymphatics, returning the lymph from al- 
mofl every part of the body. 

CCXXL 

The matters contained in the inteftinal 
canal, not taken into the ladeals, are moved 
onwards in tlie courfe of the intcfl:ines, be- 
coming 



^ 
f 
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coming by degrees of a thicker confiftence, 
efpecially in the colon, where their motion 
is confiderably retarded; but, at length, 
they are moved onwards to the extremity 
of the tedium, where their weight, bulk, > 
and acrimony excite motiotis which throw 
them entirely out of the body, 

CCXXII. 

This is the courfe of the alimentary 
matters, fo far as tney can be confidered as 
any ways in a feparate ftate. Of the mo- 
tions of the fcveral organs concerned in 
this courfe, we pafs over thofe of mandu- 
cation, deglutition, or others depending on 
the adlion of mufcles, the functions of' 
which are readily underftood from a 
knowledge of their fituation ; and we arc 
here to confider only the motion^iiof the , 
alimentary canal itfelf . 

1 L 2 CCXXIII. 



X 
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CCXXIII. 

The motions in the oefbphagns depend 
Upon the adion of its mufcular fibres, which 
are chiefly thofe forming a chaia and cir- 
larly furrounding it. This tuhe» hy the 
morfel of food pufhed into it by the action 
of deglutition, is neceflarily dilated, and 
its circular fibres are thereby excited to a 
contradion. But as thefe fibres are iuo- 
ceffively dilated, fo are they alfo contra^ed, 
and pufli on their contents through the fe^ 
veral portions of the tube, alternately and 
fuccefiively dilated and contracted, giving 
the appearance of a vermicular motion, 
and what is commonly called periftaltic. 
This motion may be propagated either up- 
wards or downwards; and the diredlion of 
it is in the one or the other way, as the 
motion happens to begin at the upper or 
lower extremity. 

GCXXIV. 
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CCXXIV. 

The modoa of the ilomach is not fo 
fimple. Its mufcular fibres are in like 
manner irritable by dilatation, and its 
circular fibres muft therefore be in fome 
meafure fubje^led to a fucceffive dilatation 
and contraction. But, .though the direc- 
tion of fuch motions is from the left to 
the right, this does not immediately pufh 
the contents of the ftomach into the in- 
teflines. It feems to be the purpofe of 
the oeconomy, to detain the aliment for 
fome time in the ftomach; and therefore^ 
any confiderable dilatation of the circular 
fibres, efpecially that which occurs in a 
full ftomach, feems to have the effedl of 
exciting the longitudinal fibres to a con- 
pradtion, which draws the two orifices of 
the ftomach nearer to one another. By 
this the pylorus is raifed up and rendered 
L 3 lefs 
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lefs eafily paflaMe; and probably, at the 
fame time, the pecuHar band of circular 
fibres which furround the pylorus, are 
more firmly contraded, and render it lefs 
peryipus. Vide CXLIV. From hence 
it is, that the direction of the periflaltic 
motion of the ftomach is fometimes from 
the left to the right, and fometimes alfo 
the contrary way. It is, however, moft 
conftantly in the firft manner j becaufe it 
is commonly begun from the cefophagus, 
and becaufe, when it is inverted, the re- 
fiftances on the left from the blind fac 
of the ftomach, from the higher fituation 
of the cardia, and from the conftridlion 
of this by the diaphragm in infpiration, 
are commonly more confiderable thaa the 
refiftance at the pylorus. The contents of 
the ftomach, therefore, are at length pulh- 
ed through the pylorus; in the firft place, 
the more fluid contents, as thefe occupy 
^hc antrum pylori, while the more folid, 

haviog 
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liaving their air loofened by fermentation, 
are rendered fpecifically lighter, and float 
nearer the upper orifice. But at length, 
as the ftomach is in any meafure emptied, 
the pylorus is lefs raifed, is more relaxed, 
and allows matter to pafs more eafily; 
and, at the fame time, the empty ftomach 
contrafted more, is efpecially towards the 
right extremity contradled to fuch a degree, 
as to embrace the finalleft folid matters, 
now fallen down into it, and to pufh them 
through the pylorus. 

This is an idea of the ordinary motions 
of the ftomach ; but they are, upon fomc 
occafions, fubje£l to other modifications, 
as in erudlation, rumination, and vomit- 
ing, which, however, as morbid, we re- 
ferve to be eonfidcred in the pathology. 

ccxxv. 

Th« motions of the inteftines will be 

readily 



172 P H y S I O L O G Y^ 

readily underflood, from what has been 
faid of thofe of the oefophagus. Any por-» 
tion of the inteflinal canal being dilated, 
will in confequence be contraded, and 
will urge on its contents in the fame di« 
redlion in which the motion was begun* 
But a8 the force here is gentle ; and as, iu 
the long courfe of the canal, there occur 
many flexures, different poiitions, and 
occafional irritations ; it is obvious, that 
refinances and ilronger contradlions may 
frequently occur here, to change the di- 
re(5lion of the motion : accordingly we 
find it frequently changed, and dire(Slcd 
from below upwards, in £o far that the 
contents of the inteftines frequently pafs 
into the ftomach. But the motions of the 
inteftines are, however, moft conilantly 
diredled from above downwards, both be- 
caufe they are commonly begun from the 
ftomach, and becaufe, when inverfions do 
occur, there is commonly ftill fo much 

refift^ 
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refiftancc at the pylorus, and more efpe- 
cially at the valve o( the colon, as to turn 
the diredlion again into its proper courfe. 
In the colon, from its pofition, ftrudure, 
and the confiftence of its contents, the 
progreft of thefe is more flow and difficult; 
and it is therefore here affifted by the lon- 
gitudinal fibres peculiarly difpofed, fo as 
by their contraction to contribute more to 
the dilatation of every fucceeding portion 
of the inteftine* 

CCXXVL 

The chyle is taken into the ladteals, and 
moved onwards in theib in the fame man«^ 
ner (CLXVII.) as the lymph is in the fevc-i 
ral lymphatics in other parts of the body^ 
to which the ladleals are in ftrudture and 
fituatiQn exadly fimilan 

ccxxvir* 
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CCXX !I. 

The courfe of the alimentary matters, 
and the motions by which they are carried 
on, being now explained, we return to 
confider the feveral changes which the ali- 
ment undergoes in this courfe* 

CCXXVIII. 

In the mouth, if the aliment taken in be 
of a folid confiftenj:e, it is here, as we have 
faid, fubjedled to a triture ; and if our 
food is of a foft and moid kind, we are 
inftindlively direcfled to take in along with 
it fome dry matter, as bread, that the 
whole may be fubjedled more certainly to 
a complete manducation. By this our ali« 
ment is not only more minutely broken 
down, but is alfo intimately mixed, with 
the liquids at the fame time taken in, with 

the 
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the faliva and other fluids of the mouth, 
arid with a quantity of air intangled by 
thefe vifcid fluids. 



CCXXIX. 

In this divided and moiftened {late, the 
aliment is taken down into the (lomach, 
where it is farther diflblved, the vegetable 
matter of it begins to be changed to the 
nature of animal, and the oily parts of the 
whole begin to be united with the watery. 
But thefe changes by folutibn, aflimila- 
tion, and mixture, require to be feparately 
confidered. 

ccxxx. 

The folution here, as in other cafes, may 
be aflifted by the mechanical divifion of 
the folid matter, by the agitation of the 
diflblving mafs, and by the application of 

heat, 
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heat; and, with thefc afliftances, the folu- 
tionmuft be performed by the application 
of a proper menftruum. 

CCXX3XJ 

The 4ivifion of the folid is fometimes 
aHifted by a previous cookery, and com- 
monly by the manducation we have men* 
tioned ; but the human ftomach does not 
feem by any mechanical powers to contri- 
bute to this* It gives only a moderate 
agitation, which, in any cafe, contributes 
little to mechanical divifioh. 

CCXXXII. 

" The degree of heat applied here, being 
that of the common temperature of the 
human body, may aflift the folution ; but 
it is of no confiderable power, and no af- 
fiftg^nce is got from any clofenefs of the 

veflel 
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veflcl which occurs h^re. Upbfi the whole, 
the affiftaaces applied here are not confi* 
derable^ and the fpeedyfdluaQn th^t takes 
place muft be chiefly owing to the power 
of the menftruum. 

ccxxxm. ^ 

The menftrutim that appears here, is a 
compound of the liquid matters taken in, 
t)f the faliva, and of the • gaftric liquors : 
but in all, or any of thefcf, we do not 
readily perceive any confiderable folvent 
power; nor, by any artifice, in cm{)loying 
thefe out of the body, can we imitate the 
folutions performed in the ftomach. 

CCXXXIV. 

However, from what happens in the 
flomachs of certain animals, there is ground 
to prefume, that indeed in every one there 

19 



4i 
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is a peculiar folvent. But whether this be 
a menftruum dividing the folid into inte-^ 
grant parts, and thereby reducing it to a 
fluid ftate, or if the folvent here be a pe- 
culiar fermentative power, refolving mat- 
ters more or lefs into conftituent parts, is 
not clearly perceived. 

ccxxxv. 

The latter is the mod probable, as the 
circumftances of fermentation very con- 
ftantly appear ; and as the deviations 
which' at any time appear in the courfe of 
digeftion, appear always to be an excefs 
of fermentation, either acefcent or putre- 
fadlive. 

CCXXXVI. 

The bufinefs feems to us to proceed in 
this manner. TJtiC fluids of the (lomach 

have 
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have the power of fuddenly and powerfully 
loofening the fixed air of the alimehtary 
matters, which is the firft ftep towards pu- 
trefadlion, and that which mod efFedlually 
breaks down the texture, z^d perhaps the 
mixture of bodies. But we now know, 
that putrefcent bodies are very powerful 
in exciting an acefcent fermentation in 
vegetable fubftances, which tlie human 
llomach is hardly ever without ; ^and that 
this acefcency therefore, in the next place, 
very conftantly fucceeds, and an acid is 
produced in the ftomach. This acidity- 
makes the eflfedls of the putrefadlion dis- 
appear J and the acidity .in its turn difap- 
pears alfo, probably by its being abforbed 
by, or united with, the putrefcent and oily 
matters here prefent ; and it is in this 
manner that we fuppofe that the animal 
fluid is produced, and daily renewed by 
the combination of a frelh portion of acid, 
with putrefcent fluids previbufly exifling 

in 
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in the body. The daily produdlion of 
acid in the human flomach, and its readily 
difappearing again, without fhowing any 
morbid effeds, renders our dodrine fiif- 
ficiently probable, 

CCXXXVII. 

This is the aflimilation of vegetables that 
I fttppofe to take place, and is begun in the 
(lomach, but is not completed there : for 
we obferve, that the long retention ^f the 
alimentary matters in the (lomach, wher 
ther from the infolubility of the matter> 
or from an obftrudlion of the pylorus^ 
produces a greater degree of acidity ; and, 
in general, the acidity which commonly 
prevails in the ftomach does not difappear 
but in the after courfe of the aliment. 



ccxxxviir. 
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ccxxxvin. 

1$ is efpecially the bile, added to the 
matters which have pafled from the fto- 
mach into the duodenum, that is fitted to 
cover the acidity which appeared in the 
flomach. It i^ probable alfo, that the pan* 
creatic and inteftinal liquors contribute to 
the fame effedt ; and it is perhaps for the 
fame purpofe, that the lymph is conftantly 
added to the chyle in its courfe* But, af- 
ter all, we. mufl: reft in the general idea, 
and own that we do not know exadlly how 
this matter proceeds, nor what the fevcral 
fluids, added to the aliment in the differ- 
ent parts of its courfe, truly contribute to 
the changes of it. 

CCXXXIX. 

It is probable, however, that, by the 
M mix- 
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mixture mentioned, the peculiar fluid 
which we name the chyle is produced } for^ 
though it is certain that a variety of fluid 
matters may enter the ladleals and accom- 
pany the chyle there, it i« ftiil probable, 
that there is a peculiar fluid produced by 
the anions of the ftomacjh and inteAines^ 
and fuch as becomes the principal ingre^ 
dient in th^ animal fluids afterwards farm- 
ed, that is ftricaiy intitled to that apeliadon. 
This chyle' deed not appear in the ftomach; 
but flrft in th^ duodenum, and more cch 
pioufly tlill in the jejunum and firfl: part of 
the ileum. It appears indeed in xht whole 
of the ileum, coecum, and colon, but in 
the laft lels copioufly: all which fllows, 
that a particular mixture is neceffary to it; 
and at the fame tinie that it is not made at 
once, but fucceflively in the courfe of the 
inteftines* 



CCXL. 
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CCXL. 

^It -Tcmains to fpeafc of the mixture of 
the oily with the watery parts ofthe ali-*? 
ment. This we cannot well explain; but 
it is of confequence to obferve here, that 
fuch a mixture is adlually made. It is 
evident that a large quantity of oil in a 
feparate (late is taken in as. a part of our 
alimenti but at the fame time no oil com-p 
monly appears in a feparate ftatc in the 
mafe of blood ; it muft therefore be united 
with the other parts of the mafs in the 
way of mixture. Hitherto the phyfiolo- 
gifts have hardly * mentioned any other 
means for this union of oil but the appli'- 
cation pf vifcid fluids ; but thefe can oc* 
ca(ion only a diffuflon, and fome means of 
mixture muft neceffarily be fuppofed. 
What thefe however are, we do not cer- 
tainly know. They do not produce their 
efFedl in the fi^-ft paflages ; far in the chyle, 
M 2 till 
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till it enters the fubclavian vein, the oil 
appears to be only In a difFufed flate, and 
probably the peffedl 'mixture is only made 
in the paflage through the lungs. 

: • . CCjXLI. 

i. .[ .. : \ 

i It may be proper here to take notice of 
another matter: which conftantly enters 
into the mixture of animal fluids. This 
isiair,. which, by different means, can be 
extradled in confiderable quantity .from 
every: kind 1 of animal: matter. What is 
properly: the origin of this, when and 
where it is infinuated into the animal 
fluids, and. by what.pieans it is cither fix- 
ed in thefe or loofened from them, are all 
queftions not. yet refolved ; but perhaps 
neceffary to be refolved, before we can 
fpeak with any confidence of the changes 
which the animal fluids undergo in diffe- 
rent parts of the fyftem. We can obferve, 

in 
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in the mean time, that a quantity of air 
is always prefent in the chyle in a very 
loofeftate; thatitbeeomesmorefixedinthe 
mafs of blood after this has pafled through, 
the lungs; and that -again,' in the different 
iecreted fluids, the air apfjears tobeinfome ^ 
of them ftill fixed, and in others much more 
loofe; and it is probable, that all this has a 
particular relation to the^ produdion and 
properties of the different fluids of ani- 
mak*: ' : '; ; 

' CCXLII. 

We have now followed the courfe of the x 
aliments, fq far as' we can confider them 
as any ways in a feparate fl:ate;: but we 
do not perceive, thiat, in;any..p^t:of this 
courfe, thej proper animal fluids; are en- 
tirely formed: Arid' it is .very jt^ftly fup- 
pbfed^ thit the- proper mixture 'or aflimi- 
lation is not finiflied till thechylcj mixed 
M 3 with 
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with the mafs of blood, has undergone 
the action of the lungs, through the 
veffels of which it muft almoft ittime- 
diately pafs, after entering the fubclavian 
vein, and feemingly before it is applied 
to any of the purpofcs of the animal oeco-^ 
nomy.' 

CCXLIII. 

What change the fluids undergo in psi€^ 
fing through the lungs, or by what means 
the fuppofed changes arc produced, after 
all that has been faid, feems ftill to be very 
little kno^n. ' 

The mechanical powers 6f pfrcflure, 
commonly fpokcn of, do not in faft take 
place, nor are their fuppofed effedls any 
ways confident with found philofbjpby ; 
and, on the other hand^ it is very probable, 
that the changes produced are the efiedls 
cither of chemical reparation or mixture. 

What 
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V(h$X has beea ftippofed to be perform- 
ed, is lbi.6 way by «n abforption pf air^ pr 
Qf a p^Xicv^Ur sw^fpr from it^ is very x^n-^ 
<:ertain in &6l< and hw led to a ftiU mpr^f 
uiKprt^in r^foRiag, 

I; is npw f:jer$j|i©^ ^hat a quantity of 
inephit;iq 91^% ^ perhaps forof^ other mat- 
ters are conftantly exhaling from the lungs 
of living animals, and are carried off by 
the atmofpherical air alternately entering 
and iffuing from the lungs. This is a 
pretty certain evidence that fome change 
of mixture is going on in the fluids paf- 
fing through the lungs; but from what 
particular portion of the fluids die mephi- 
tic air proceeds, or what is the efiedl of its 
feparation, we know not: And indeed, as 
we have faid before, what are the effedls 
©f Ai-aAion of the lungs upon the ftate 
of the fluids, we are very uncertain. Up- 
on the whole, we dill know but little of 
M 4 the 
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the produdlion, or formation, of the ani- 
mal fluids; and therefore from the con- 
fideration of their formation, we have 
learned little of their nature j but we muft 
now try to difcover what we can of it, by 
examining thefe fluids as they are jFound 
already formed in the blood-vefTels* 
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SECT. IV. 

. . .: .. . .> ' 



CHAP. ir. 
Of Animal BLooDt 



CCXLIV. 



•T'HE red fluid palling from the lungs 
to the left ventricle of the heart, and 
thence by the aorta and its branches to 
every part of the body, may be confidered 
as a mafs contaitiing, either -formally oi* 
jnaterially, every part of the animal fluids; 

and 
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and may therefore be called the common 
mafs of blood. This term, however, muft 
be flridlly confined to the circulating 
fluids while they retain their red colour ; 
for when they lofe this, it is always in 
confequence of fome feparation of parts. 
The fame red fluid, indeed, as it is found in 
the veins, has alfo fufFered fome feparation 
of parts; but as the blood in the veins 
is never entirely deprived of the whole 
of any matter, thajt wasi prefcnt in the 
arteries, fo we think the venous blood may 
ftill be confidered as a part of the common, 
mafs. 



CCXLV. 

: This mft£s of blood! we ^od go l^ an 
hcterc^encous aggregate ;. and it will 1» 
proper to inquire into the fev^iral part^f qC 
this before we ^iiiploy.anyehenjkal tiiajt 
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for difcbvcring the mixture of the whole, 
or of its parts. 

CCXLVI. 

We difcover the parts of this aggregate 
chiefly by the fpoiitaneom reparation of 
them, which takes place upon thw being 
drawn out of the veffcls of a living ani**» 
mal. 

ccxLvn. 

The reparation commonly proceeds in 
this manner. Immediately after the blood 
is drawn out, it exhales a fenfible vapour, 
and, after fome time, it is found by that 
exhalation to have loft a pan of its weight, 
more or lefs, according to the<legree of 
heat it is^ explofed to^ according to the ex* 
tent of furfect by which it is cxf)o&d- to 
/ifhe air, and probably alfo according to 

dif- 
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diflFerent conditions of the blood itfelfl. 
The matter thus exhaling may be called 
the halitus or vapour of the blood. 

CCXLVIII. 

Soon after the blood has been drawn out 
of the vefTels, it lofes its fluidity, and thg 
whole of it concretes into one foft gelati- 
nous mafs: but after fome time, there oozes 
out from this mafs a thin fluid; and as the 
reparation of this proceeds, the mafs con- 
trads into a fnlaller bulk, and, in propor- 
tion, becomes more denfe. 

CXLIX, , 

;Thi8 is th€ feparatiqn Kfei?J^ almoft 

always takes place, and hjas - ar all^ times 

been obferved by phyficis^ns.; .The fluid 

j)art is c2^iQ^fcrum i and the thicker coivj- 

. ' fiftcnt 
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fiftent part: has .been called cruor^ but 
more properly, [the crqffamen^^m. . 

CCL* 

Both parts feeem homogeneous and fim*- 
ple, .but are :not* For, if the craflamen* 
turn taken. from the. ferum be laid up- 
on a linen cloth, and water, is poured upon 
it, the water wafhes off a red coloured part, 
,.and carries it through the pores of the 
cloth ; and there remains a whitifh, con- 
fiftent, but foft and tough mafs, not to be 
further diminifhed or feparated into parts 
by any ablution. ' , 

A like experiment fhows always a like 
matter prefent in the mafs of blood j and 
upon feveral occafions, both while the 
blood remains within the veffels, whether 
-of the living or dead body, and when it is 
: drawn put of the -veffels of the living, this 
matter fpontaneoufly feparates from the 
2 other 
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other parts of the blood. It is therefore a 
part conftantly 'prefent in the blood. It i* 
what Gaubius, after. Malpighi, calls the 
Jibra fanguinis. Mr Senac names it the 
coagulable lymph; and we fhall fpeak of it 
under the title of the gluten of the blood. 
When it appears upon the furface of the 
blood drawn out of the vefTels of living 
animals, it is called the Inflammatory cruft. 

CCLI. 

When the blood is viewed with a mi- 
crofcope, whether as moving in the velleb 
of a living animal, or when out of the 
veflels remaining ftill fluid, there are cer- 
tain parts of it which appear of a round 
figure, and alfo of a red colour, while the 
reft is almoft colourlefs. The parts thus 
diftinguiihable by their figure are called 
the red globules ; and it appears that the 
red colour of the whole mafs depends up- 

2 on 
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on the prefcncc of thcfc only. It is chiefly 
thefe parts which are wafhed off from th^ 
crai&iiientum in the experiment above*-* 
mentioned; and we now ccmclude^ that| 
befides the globules, the gluten^ and a por- 
tion of ferum that happens to be entangled 
in the pores of the concreting mafs, dierc 
is no other matter evident in the crafla- 
mentum. 

CLII. 

The ferum is a tranfparent fluid of very 
little colour, and feemingly fimple; but if 
it be expofibd to a heat of 156 degrees of 
Fahrenheit's thermometer^ it concretes in- 
to a £rm and almoft tranfparent gelly ; 
and^ if this be cut into minute pieces, there 
exudes from it a thin colourlefs fluid of a 
feline tafle. In proportion as this fluid 
is more carefully feparated, the coagu- 
lated part becomes iniipid, and in all its 

pro- 
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properties rcfembles the gluten fepariated 
from the craflamentum. From hence we 
arc ready to conclude, that the ferum, as^ 
obtained by fpontaneous reparation, con- 
fifts of a portion of gluten diffolved in a 
faline fluid, which we name the SERO- 
SITY. . 

CCLIII. 

From the whole that has been faid from 
CCXLIV. to CCLIL it appears that there are 
three diftindl portions and kinds of matter 
in the common mafs of blood; that is, red 
globules, gluteuj and ferofity. What other 
matters may alfo be there, we fliall con- 
fider afterwards; but, in the mean time, 
ftiall fay a little more of each of the parts 
we have already mentioned. 



CCLIV. 
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CCLIV. 

li'he red globules have been confidere^ 
as an oily matter, and from thence their 
diftirifl; and globulat* appearance has beeil 
accounted for; but thei'eis no dirndl proof 
of their oily nature, and their ready Union 
with add dififuiibility in water renders it 
very itdprobable. As being microfcopiod 
objedls only, they hdve been reprefentcd 
by different pferfpns vety differently. Sdm« 
have thought them fpherical bodies^ but 
diviiible into fix parts, each of which iil 
their fepar^te ftate were alfo fpherii^al] 
but other pctfons have not obferved theiti 
to be thus divifible* To many obfervers^ 
they have appeared as perfedly fpherical, 
while others judge them to be oblate fphe- 
roids or lenticular. To fome they have 
appeared ks aiknufer; and, to others, as 
containing a Koltow' vcficle. All this, with 
feveral othe* cirdumflances relating to 
N them, 
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them, very varioufly reprefented, fliow 
fome uncertainty in microfcopical obfer- 
vations; and it leaves me, who am not 
converfant in fuch obfervations, altogether 
uncertain with refpedl to the precifc na- 
ture of this part of the blood. The che- 
mical hiftory of it is equally precarious j 
and therefore, what has been hitherto faid 
of the produdlion, and changes happening 
to thefe red globules, we choofe to leave 
untouched. We Ihall afterwards fay fome- 
thing with refpedl to their general ufe in 
the inimal fyftem ; and now we fhall at- 
tempt to explain the caufe of fome chan- 
ges, which in certain circuniftances appear 
in the colour of the whole mafs of blood. 

CCLV. 

We fappofe that the red globules, when 
viewed fingly, have very little cdlour; 
and that it is only when a certain number 

2 of 
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of them are laid upon one another, that 
the colour appears of a bright red : but 
this alfo hath its limits ; fo that, when the 
number of globules laid on one another 
is confiderable, the colour becomes of a 
darker red. Upon this fuppofition, the co- 
lour of the mafs of blood will be brighter 
or darker as the colouring part is more or 
lefs diflfufed among the other parts of the 
mafs; and we think this appears to be 
truly the cafe, from every circumftance 
that attends the changes which have been 
at any time obferved in the colour of the 
blood. 

CCLVL 

The gluten of the blood, from its re- 
femblance on the one hand to the albu^ 
men ovi^ and on the other to the matter 
of the folids of animal bodies, we confider 
as the principal part of animal fluids, as 
N 2 that 
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that which is immediately formed of the 
aliment taken in, and as that which is 
employed in increafing the growth of the 
folids, or in repairing their waftc. 

CCLVIL 

But it is well known^ that the animal 
fluids in general^ and particularly the 
gluten, is prone to putrefadtion; and that, 
even in the living body, if frefh aliment be 
not conftantly taken in, and alfo if certain 
Excretions which carry off putrefcent mat- 
ter be not conftantly fupported, a confider- 
able putrefaction certainly takes place# 
From, hence we are led to think, that fome 
approach to putrefadlion conftantly takes 
place, even in the moft healthy bodies; 
and that it appears efpecially in an evo- 
lution of faline matter; and that this, ta- 
ken up by the water conftantly prefent, 
forms the ferofity. We fuppofe it is this 

which. 
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which affords the vapour of the blood, 
(CCXLVIL) and that it is the f?rofity dif- 
folving a portion of the gluten which forms 
the ferum that appears upon fpontaneops 
reparation (CCXLVIL) 

CCLVIIL 

The faline matters impregnating the fe- 
rofity, if we may judge from the analyfis 
of urine, are of various kinds ; but par- 
ticularly, there is prefent an ammoniacal 
fait, now well known under the name of 
the effential fait of urine ^ which, if not ori- 
ginally formed, is at lead ipoft copioufly 
evolved in animal fluids. 

CCLIX, 

Thefe are our conjedtures concerning the 

parts of animal blood ; and it remains to 

fay in what proportion each, of them is 

N 3 pre^ 
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prefcnt in it. This will perhaps be always 
di£5iculc ; and in the mean time we can 
perceive, that many eftimates formerly 
miade could not be exaft, as the feveral 
parts were not properly known ; and, 
while judging cKiefly from the appearances 
upon fpontaneous feparation, phyficians 
were not aware how much thefe are afFedl- 
ed by the circumftances of extravafation, 
and by thofe in which the blood is placed 
after being drawn 'dut. There. are noc 
yet indeed experiments riaade to ^ifcertain, 
with any exadlnefs, the proportion of, the 
feveral parts mentioned : but it is probable, 
that the red globules make a fmall part of 
the whole ; that the gluten, if we con^ 
fider both what is in the craflamentum and 
in the ferum, is jin mu(:h larger propor- 
tion ; but that the watery portion is the 
largefl of all, and at the fame time that 
this has always a confiderable quantity of 
faline matter diflblved in it, 

CCLX, 
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CCLX. 

We would next put the queftion, By 
what meaixs the parts of this heterogeneous 
mafs are kept fo equably diiFufed among 
one another, and the fluidity of the whole 
fo conftantly preferved ? This we fuppofe 
to be done chiefly by motion and heat, 
and by the parts difppfed to concrete be- 
ing kept from the contad of any matters 
to which they might adhere more firmly 
than they do to the other parts of the blood. 
The difFufed parts we fuppofe to be prefent 
only in thofe veffels in which a confider- 
able degree of agitation is conftantly kept 
up ; and we fuppofe alfo, that the heat al- 
ways here prefent, both diminifhes the co- 
hefion of the gluten, and increafes the fol- 
vent power of the ferofity. Experiments 
made with neutral falts feem to confirm 
the latter; and it is alfo probable, that 
N 4 the 
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the fame folyent power may be increafed 
by a quantity of air that is coqftantly in- 
termixed with the mafs of blood while it 
remains in the yeflels, and is mider a con- 
ftant agitation. It is fuppofed, that an at- 
tention to thefe feveral circumftances will 
explain mod of the cafes of ipontaneouif 
reparation that occur either in the living 
or dead body, within the veiTels or with-« 
out them ; but the detail wou|d be to^ 
long for this place. 

CCLKU 

We fhall add here a few ^ords on the 
ufe of this fingular compofition of anim^ 
blood which we haf e beei^ confidering. 

It appears evidently, from many qircunir 
ilances of the. animal oeconomy> that it^ 
fundion? require a fyftem of veflels con- 
flantly filled, and eyen diftended; but as,^ 
f^f the fame tune, tliefe veffcls muft be 
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ppea by a multitude of dieir eKtremities^ 
if all the ^fluid8 were fucb as could j^ by. 
thefe extremities, tbe fyftem could not be 
kept filled for a few minutes. It i« necef^** 
fary, therefore, that the fluids fhould be 
partly of fuph a fize as that |they cannot 
pafs through the fmaller vefTcls^ and partly 
in a diffafed ftate only, which has com- 
monly the fame effedl* Hence it is, that 
the red globules, under the ordinary im»* 
petus of the heart and arteries, are ftridly 
confined to certain veffels ; and it is pro- 
bable, that, in the like circumliances, the 
diffufed gluten does not go much farther. 
This ferves to keep the larger veffels of the 
fyftem conftantly filled. But, on the other 
hand, the ferofity being fufiiciently fluid, 
might be fuppofed to run off* by the many 
outlets open to it, and thereby to leave the 
fluids in the largpr veffels of a confiftence 
Vmfit to circulate.' This, however, feems 
jdfo tio be obvis^te4 by the vlfcidity of the 

proffer 
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grofler parts of the blood, fufficient always 
to entangle fo much of the more fluid, as 
may be neceflary to preferve the due flui- 
dity of the whole, 

CCLXIL 

The heat of the human body, fupported 
by powers within itfelf, is probably the 
eflfedl of the motion of the blood, and 
might have been treated of when we were 
confidering that fubjed. But as many 
perfons fuppofe it to depend in fome mea- 
fure on the nature of the fluids, we have 
refcrved it for this place ; and here per- 
haps to fay only, that the queftion con- 
cerning the caufe of animal heat is not yet 
folved. 

CCLXIIL 

The opinion of animal-heat's being the 

effea 
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cfitdl of mixture, is to be little regarded; 
as the matters fuppofed to be mixed, the 
place in which the mixture is made, and 
the other circumftances relating to it, are 
equally hypothetical, and the whole is ill 
fupported by any analogy. 

CCLXIV, 

More fpecioufly is animal-heat fuppofed 
to be the effe(5l of putrefadlipn, towards 
which there is certainly fome approach in 
animal bodies ; but the opinion is dill 
very doubtful. Yox^firjl^ the efFe(5l of any 
degree of putrefadlion in producing heat is 
not well afcertained. Secondly^ It is not 
fupported by any analogy, that putrefac- 
tion, in the degree to which only it pro- 
ceeds in living bodies, is capable of prpr 
ducing the heat appearing there. And, 
lafily^ Whatever is the degree to which 
j)Utrefadlion proceeds in living bodies, it 

does 
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doea not appear that there is any increafe 
of heat correfpondent to the increafe of 
putrefadion, and rather the contrary. 

CGLXV. 

The fuppofitions either of mixture, or of 
putrefadlion, as the caufe of animal-heat, 
^re both of them rejedled by this, that the 
generation of heat in animal bodies is ma- 
nifeftly dependent on another panfe, that 
is, the motion of the blood. For the power 
of generating heat in any animal is not 
perfedl till the motion of the blood in it is 
fully eftablifhed; and, when the genera- 
ting power is eflabliihed, we perceive the 
heat to be increafed or diminifhed as va- 
rious caufes increafe or diminifh the mo- 
tion of the blood. In dying aniqials, the 
Jieat grows left as the motion of the blood 
grows left ; and when at death this ceafes 
altogether, the heat ceafes alfoj^commonh^ 

at 



At lea(t» as foaa after death as we can fup-^ 
pofe a body of the fame bulk to lofe the 
heat it had acquired. 

CCLXVI. 

I 

This connedlion between the heat and 
motion of the blood feems in general to 
be well proved j and, though it may be 
diffidult to reconcile certain appearances to 
it, we would fo far admit of the fuppofi- 
tion, as to inquire, in the next place, into 
the manner in which the motion of the 
blood may generate heat. 

CCLXVIL 

On this fubjedl, the moft common opi- 
nion is, that the he^t is produced by the 
attrition of the particles of the blood upon 
one another, or of thefe on the internal 
furface of the vefTels in which they move. 

But 
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But we cannot find any analogy to fupport 
either the one or the other fuppofition. 

The attempt made to fupport the latter 
fuppofition, by endeavouring to fhow, that 
upon this the equality of heat in the dif- 
ferent parts of the fame body is well ex- 
plained, deferves little regard, as it is 
founded on doubtful principles and niifta- 
ken fadls. 

CCLXVIIL 

The equality of heat in the different 
parts of the fame body feems to require 
the generating power to be very generally 
difFufed over the whole j* but it does not 
feem to require its being precifely equal in 
every part, as the interpofition of pretty 
large veflcls in every part of the body, and 
the fpeedy communication of the fluids 
from any one part to every other, will fuf- 
ficiently account for the equality of heat, 

though 
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though the generating power fhould be in 
fome meafure confined to certain parts 
only. 

However, we take no notice of the flip- 
pofitions which have been made of the ge- 
nerating powers being confined to certain 
fmall portions of the fyftem only. Thefe 
fuppofitions give no relief in the general 
theory, and they are not fupported by any 
particular evidence. The breathing ani- 
mals are the warmed ; but that they are 
warmer becaufe they breathe, is not more 
probable than that they breathe becaufe they 
are warmer. 

CCLXIX. 

With refped to this theory, which de- 
duces animal-heat from the motion of the 
blood, we muft own, that it is attended 
with feveral difficulties. It will be difficult 
to Ihow, in fo many animals of diflTerent 

age, 
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age, fize, and temperament^ in which thM 
degree of heat is nearly the fame^ that di^ 
motion of the blood, in all its circumftan* 
ces, is al£b exadlly the fame; or to ihow^ 
in the different animals in which the de- 
cree of heat is confiderably different, tha^ 
the motion of the blood in each is corref^ 
pondent to the difference of heat. May it 
' not be fbppbfed, that there is fbme cir- 
cumffance in the vital principle of ammak 
^i;rhich is in common to thofe of the fame 
tlafk, and of like occonomyj and which dc-^ 
termines the effect of motion upon At 
vital principle to be the fame, thotig^ the 
motion adling upon it may be in different 
circumflances ? 

CCLXX. 

In all we have hitherto faid of anioial 
fluids, we h&ve confidered the common 
mafs of blood as confifling of three parts 

I or 
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or three kinds of matter only ; but many 
more have been fuppofed to be prefent 
in it, and we £hall inquire upon what 
ground* .. : . 

It is common to fuppofe, that die ali^ 
meat or the chyle formed of it is noC per* 
fei^ly aflimilated in paffing cmce only thro' 
the liugs; but that, for fome time after 
fiich paifiage, i( continues to circukte with 
the blood under the fame form and of the 
fame qualities which it had when it firft 
entered the fubdavian, and particularly in 
tlus ftate to farhifh the milk which is ft- 
creted in the breads of females. There is^ 
however, no proper evidence of the chyle's 
ever appearing in the blood- veflels, and the 
appearances of it alleged can be otherwifS 
accounted for. • The arguments for th^ 
fame opinion, which are drawn from the 
confideration of the fecretion of milk, arc 
embarraiTed with many difficulties. 

O CCLXXf. 
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CCLXXL 

It is probable, that the animal fluid 
(CCLV. CCLVI.) is in a conftant progrefs, 
and hardly for a moment ftationary, or 
therefore uniformly the fame over the whole 
6f the common mafs* Some part of it is 
that which was laft formed^ and therefore 
the neareft to the Tegetable matter from 
which chiefly it was produced; while ano- 
ther part of it is that which has remained 
longed in the body, and is therefore the 
neareft to putrefadion. Between thefe two 
there may be feveral intermediate dates, 
which, however, like the neareft (hades of 
the fame colour, are not diftinguifhable by 
our fenfes or experiments. 

CCLXXIL 

Befides the difference of matter arifing 

from 
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froid the progrefs of the animal fluids 
there have been other matters fuppofed 
prefent in the common mafs, and as com- 
monly conftituent parts of it. Such are a 
mucous matter, like to the mucous matter 
of vegetables; and a gelatinous matter^ 
like to that which is extradled by decodlion 
from the folid parts of animals. Buc 
^there is no evidence of either being for-» 
mally prefent in the mafs of blood, and 
the fuppofition is founded on miftaken fadls 
and falfe reafonings. 

CCLXXIIi. 

But it is proper to be obferved here, that 
many extraneous matters may, by differ- 
ent ways, be introduced into the blood- 
veffelsj and that many of the fecreted 
fluids, fometimes very different from any 
thing that exifted before in the mafs of 
blood, may, by abforption of regurgita- 
Q 2 tion, 
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t;ion» be again taken mto tbe Mqod** veiiels : 
But^ vfith n^ard to all of thfefe, i^ether 
extraneous matters, or. thofe produced ia 
die body itfelf^ it is probable that-hudly 
any of them enter into the mixture e£. the 
animal fluid, and that they are only dif* 
fufed in the feroiity till they can be again 
dir6wn'out of tbe blood-vefTelg by the 
readied: outlets. The oil of the adipoie 
membrane is frequently, and perhaps ne- 
cefTarily reabforbed, and ^ems to be^ be^ 
fides the lymph, the only reabforbed matter 
which enters again into the mixture of the 
animal fluid. 



SECT. 
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SECT. IV. 



CHAP. III. 



Of Seqrftion. 



CCLXXV. 

I 

A FTER thus confidcring the parts of 

tlie mafs contaiiwd in the red veflels^ 

we muft next confider the feveral fluids 

which appear in the other parts of the 

4of tlws body. 

• 
O 3 CCLXXVl. 
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ccLx;:xvr. 

All of thefe we fuppofe to be derived 
from the common mafs, as th^y appear in 
veflels continuous with thofe of the com- 
mon mafs, and as their appearance ceafes 
when the communication of the veflels 
containing them, with the fanguiferous 
vefTels, is any how interrupted. 

CCLXXVII. 

The fluids thus derived from the com- 
mon mafs feem to be produced in confe- 
quence of a certain ftrudlure, with per- 
haps fome other condition in the extreme 
veflels through which the fluids pafs ; and 
a part having fuch a ftrudure, is called a 
gland or fecretory organ^ the fundion of 
which, from the moft obviqva notion of 
the manner pf it, \% ciS^t^ficretion. 

qcLXxyiiL 
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CCLXXVIII. 

The ftrud^ure of the organ, and the 
tnanner of its funiftion, feem to me for 
the moft part unknown; at leaft,:what 
we know or fuppofe with regard to the 
flrudlure hardly in ^y c^fe applies to the 
explanation of the fundion. 



CCLXXIX. 

If it any how appeared that the feveral fe* 
creted fluids were allof them previoufly exift- 
ent in the fame forms in the mafs of blood, 
it would not perhaps be difficult to explain 
what might be ftridly called a fecretion. 
But fuch previous exiftence does not appear; 
for, except the matter of exhalation into th? 
ieveral cavities of the body, and the matter 
of urine and, of perfpiration, we find np 
O 4 proper 
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proper evidence of any other fecreted fluids 
prefent in the mafs of bloo^. We cannot 
find there, either milk, mucus, or oil, and 
much Icfs the appearance of many ether 
flilids which 4r^ only fbuod .aftar: dbt^y 
have pafled through certain orgadfc? : 

CCLXXX- ' '• 

•' • ... • . . . . ^ 

This being the cafe, the confiderations 
of the phyfiologifts vsrith regard to the ve- 
locity of the blood, aiid dther circumftan- 
ces favouring the feparation of the parts of 
a fluid which are only diffufed atndiig one 
another, deferve no attention. The effedft 
of different apertures may go fome length j 
but we can perceive their particular appli- 
cation only in the few cafes of a fimple 
feparation. In moft others, there appears 
to be a change of mixture; but we per- 
ceive neither the precife changes that ar* 
made, nor the the capfe of them. - 

: CCLXXXI. 
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CCLXXXL ^ 

Till we can ^iifcoycr ttiefe more Nearly; 
we may hi' tbe thetn time obferrci that 
the a6kioii of the vdfek of the iecretdry or-^ 
gan haa k ' confiderable fliare in dfetep* 
mining both: the quantity and quality of 
tie fccreted fluid, and that both very oftca 
are very little aficAed by the general ftate 
of the circulatiMi, <fr by the differcfit con* 
ditions of the maft of blood. 

CLXXXIL 

It would feem that no other fecretion 
but thofe of perfpiration. and fweat are 
manifeftly increafed by the increafed ac^- 

tion of the heart and arteries (CLXXXI.)i 

* 

and that moft of the other fecretiohs are 
increafed only by llimulants applied to 
their organ*. Thefe ftimulants may be 

either 
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either fuch as are immediately applied ex- 
ternally or internally to tlie excretory, or 
perhaps to the fecretory veffels; or they 
may be fuch as are applied to the fenfo- 
rium, or to diftant (parts of the nervous 
fyQem, which by the laws of the:aniinal 
oeconomy have a connedlion with the or-p 
gans of fecretion. Thefe ftimiilants, at 
the fame time that they a6l in cither of 
thefe ways on the fecretory organs, for the 
mod part have no fenfible effcdl on the 
general (late of the circulation of the 
blood. , 

CCLXXXIII, 

With refpe<5l to the influence of the 
condition of the common mafs of blood 
upon the feveral fecretions, we prefume 
that the ftate of the quantity of the fluids 
in general will affedl the quantity of every 
fecretion; but the effeds of the* quantity 

of 
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tjf the whole inafs are very remarkable 
-only, with refpedl to tbi? fecretions of per** 
Ipiration, lirine/aud ittilki :• 

The qualities of the common mafs may 
al(b be prefumed to aSe<Sl the feveral fer 
cretions : but the ejBfeca: of thefe qualifies 
appears mod remarkable in the fame fecre^ 
tidns of perfpiration, urine, and milkj 
and, even in thefe, the efFeft feems to de- 
pend upon the proportion of water more 
than upon that of any other matter in the 
common mafs. With refpec^ to the other 
fecretions, we cannot perceive that any of 
them are increafed by a particular mattei* 
prefent in the mafs of blood, except it be 
fuch a matter a.s ftimulat^ the fecretory 
organ. 

CCLXXXIV. 

The feveral fecretions are frequently 
©bferved to affed each other mutually, (9 

that 
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d»f, mad inrr «^f^. Thb' ftobs to id«- 
pend either upon a change of determinatidt 
m the courfe of the blood (CXXXYHL), 
or upon i, change in tlie fiate of fluiditif 
of^e common mafs, or perhaps upon a 
connection eftabliihpd between the diffi> 
rent brgans of fecretion as parts of the 
iftrvous fyjilem; and^ except it be in the 
cafe of perfpiration and urine, mre cannot 
perceive that the effedl of die flate of one 
fecreth>n upon th^t of another depends 
upon .aai ineriadAr pr idiminiition of any 
pardcular mttttr in tile niafs of blood« 



€€LXXXV. 

After mentioning thefe generalities with 
refpedl to fecrctiqn, wp^flnould, perhaps, 
proceed in the next place to confider the 
application &f them to the partifcidar fe- 
cretionsi and 'idjQv to confider m<^ parti- 
cularly 



fafcirly tliis ferafcidfeciKtai'flmdi^t 1kit:we 
Mnic, both thcf* ftabjisfiB, as.KNi gpcfuma 
dieJormer will be obvious frdin;:\f]iiu: it 
already faid; and with refped to the latter^ 
1i« have not yet a fufficienr number of.ex'» 
periMisnts to proceed any length in it* 



SECT. IV. 
CS A P. W^ 

O F N P T R I T I P K, 

CCLXKXYl. 

T TNoER this lUtle we might confider how 

the ioiatcer both of th'e fluids and fo- 

lids of the hodf'is fupplied: biit-,' after 

What we have formerly faid of the taking 

in 
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in and aflimilation of the aliment, we hstra 
nothing now to add with refped: to the 
fluids J and we therefore confine ourfelves 
Jicre to confider in what manner the folid 
parts '.obtain their increafe of matter and 
growth^ or have their occafional waft^ re- 
paired. 

CCLXXXVII. 

» Ik. • . . ' 

There is no doubt that the fbUds are 

formed of the fluid prepared from the ali- 
ment in the inanner we have faid: but it 
is required now to fay what portion of the 
fluids is employed in nourifhing the folids, 
by what channels the noilriflnnfent is con- 
veyed to them, and, being applied there^ 
how from fluid it becomes folid. 

CCLXXXVIIL 

With regard to the firft queftion, we 

have no doubt in aflerting, that ia ovl- 

I parous 
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parous animals, it is the albumen ovi that 
is employed in nourifhing the chick; and 
we prefume that it is an analogous fluid 
which is employed in nourifhing the bird 
during the whole time of its growth. We 
think the analogy may be fafely applied 
with refpedl to all animals, the folid matter 
of which is of the fame kind with that of 
the oviparous. 

CCLXXXIX. 

m 

This analogous fluid we take to be the 
gluten of the blood, properly diluted and 
freed from any adhering faline matter. 

ccxc. 

To determine in what manner this nu** 
tritious fluid is applied to the nourifliment 
pf the folids, it is neceflary to confider 
what are the fimple fundamental folids, 
of which all the others are formed. 

CGXCI. 
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ccxcr. 

. It ieems to be the opinioaof the greater 
part of xxiodern anatomifts, that the fciid 
patia Gonfift entirely of a cellular texture, 
of various dendty in the dijSerent parts; 
and indeed, the ftrudture of the greateft 
p2iYt of the folids is evidently of this kiW. 
But at the fame time, it is alfo true, that 
a fibrous ftrudlure is to be obferved almoft 
every where in the body. It appears in 
the medullary fubftance of the brain and 
nerves, in the mufcles and tendons, in the 
arteries, in the excretories of the glands, 
in the lymphatic veflels, in the alimentary 
canal, in the uterus and bladder of urine, 
in the ligaments, in moft membranes ; 
and it i3 to be feen in thofe membranes 
which are afterwards changed into bones, 
efpecialiy whilft this chanjge is;going on. 

2 CCXCII. 
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ccxai. 

From this view of the univerfality of a 
^rous ftrudure in animal bodies we are 
difpofed to believe, that thefe fibres are the 
fundamental part of animal folids; that 
they are the primordial ftaminal part of 
animal bodies ; and that the cellular texture 
is, for the moft part, an accretion formed 
upon thefe fibres. 

The confideration of the ftrudure and 
growth of vegetables feems to illuftrate 
and confirm this opinion. 

CCXCIII. 

At the fame time, from the fibrous parts 
(CCXGL) being evidently, in moft inftan- 
ces, parts of the nervous fyftem, and 
from the gradual formation of the foe- 
tus in which the nervous fyftem is firft 
formed, we think it probable, that the 
P whole 
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ccxcr. 

. It ieems to be the opinioaof the greater 
part of modern anatomifts, that the iblid 
|iarts Gonfift entirely of a cellular texture, 
of various dendty in the dijSerent parts ; 
and indeed, the ftrudture of the greateft 
p2iYt of the folids is evidently of this ki^d. 
But at the fame time, it is alfo true, that 
a fibrous ftrudlure is to be obferved almoft 
every where in the body. It appears in 
the medullary fubftance of the brain and 
nerves, in the mufcles and tendons, in the 
arteries, in the excretories of the glands, 
in the lymphatic veflels, in the alimentary 
canal, in the uterus and bladder of urine, 
in the ligaments, in moft membranes ; 
and .it is to be feen in thofe membranes 
which are afterwards changed into bones, 
efpecialiy whilft this change is, going on. 

2 CCXCII. 
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CCXCII. 

From this view of the univerfality of a 
^rous ftrudure in animal bodies we are 
difpofed to believe, that thefe fibres are the 
fundamental part of animal folids; that 
they are the primordial ftaminal part of 
animal bodies ; and that the cellular texture 
is, for the moft part, an accretion formed 
upon thefe fibres. 

The confideration of the ftrudure and 
growth of vegetables feems to illuftrate 
and confirm this opnion. 

CCXCIII. 

At the fame time, from the fibrous pdrts 
(CCXGL) being evidently, in moft inftan- 
ces, pares of the nervous fyftem, and 
from the gradual formation of the foe- 
tus in which the nervous fyftem is fir ft 
formed, we think it probable, that the 
P whole 
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whole of the fibres in the different parts 
, of the body are a continuation of the 
nerves; and this again will lead to the 
conclufion, that the nourifhment of the 
foft and homogeneous folid every where 
is conveyed to it by the nerves. 

CCXCIV. 

This fuppofes alfo, what is otherwife 
probable, that the cortical part of the 
brain, or common origin of the nerves, is 
a fecretory organ, in which the gluten of 
the blood being freed from all faline mat* 
ter before adhering to it, becomes fit for 
the nourifhment of the folids, and being 
poured in a fufficiently diluted ftate upon 
the organ of the nerves, it is filtrated along 
the fibres of thefe, and is thus conveyed 
to every flaminal fibre of the iyflem. We 
fuppofe, at the fame time, that the me- 
dullary, or what may be called the folid 

matter 
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matter of the nerves, i& in the living body 
conftantly accompanied with a fubtle ela- 
ftic 'fluid, which fits them for being the 
organs of fenfe and motionj and which 
probably is alfo the means by which the 
nutritious fluid is carried on in the fub- 
ftance of the nerves, from their origin to 
their extremities. 

In what manner the nutritious fluids 
thus carried to the feveral parts, is there 
applied, fo as to increafe the length of the 
nervous fibre itfelf, or to form a cel- 
lular texture upon its furface, and in 
what manner from fluid it becomes folid^ 
we cannot explain ; nor can thefe particu- 
lars be explained upon any other fuppofi- 
tion that has been formed with refped to 
nutrition. 

CCXCV. 

It is probable, that, for a certain time, 
P 2 at 
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at its firll beginning, the growth of ani- 
mal bodies proceeds in the fame nGianner 
as that of vegetables: but it is evident, that, 
at a certain period, in the growth of ani- 
mals, a different oeconomy takes place; 
and that, afterwards, the growth feems to 
depend upon an extenfion of the arteries 
in length and widenefs by the blood pro- 
pelled into them by the powers CLVL 
CLIX. It may be fuppofed, that this ex- 
tenfion of the arteries is applied to every 
fibre of the body, and that by the exten- 
fion of thefe it gives an opportunity to the 
iapplication and accretion of nutritious 
matter; to the growth therefore of the 
fibre itfelf, and to the growth of cellular 
texture on its furface. Perhaps the fame 
extenfion of the arterial fyftem gives oc- 
cafion to the fecretion of fluids, which 
poured into the cellular texture already 
formed, according to the difpofition of 
thefe fluids to concrete morie or lefs firmly, 

gives 
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gives the different degrees of denfity ajnd 
hardnefs which appears ia different parts 
of the body. 

CGXCVL 

By this extenfion of the arterial fyftem, 
the feveral parts of the body are gra- 
dually evolved, fome of them fooner, 
others later, as by the conftitution of the 
original (lamina, or after occurrences, 
they are feverally put into the conditions 
CLXXVU. CLXXVIII. by which they are 
more or lefs cxpofed to the impetus of 
the blood, and fitted to receive a greater * 
quantity of it. But as the parts by thefe 
caufcs firft evolved will increafe the moft 
in the denfity of! their folid parts, they will 
therefore more and more refift their fur- 
ther growth ; and by the fame refiftance, 
will determine the blood with more force, 
md in greater quantity, into the parts not 

P 3 thea 
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then fo far evolved. Hence the whole 
fyftcm will be at length evolved, and every 
part of the folids will, in reipedl of denfity 
and refinance, be in balance with every 
other, and with the forces to which they 
^re feverally expofed. 

CCXCVII. 

The extenfion of the arteries (CCXCV,) 
depends upon the refiftances which occur 
to the free tranfmiflioa of the blood 
through them, as in CLXX.j and fur^- 
ther, from a refiftance in the veins. For, 
as a confider^ble portion of the blood (by 
CCLXL) does not commonly pafs into 
the fmaller branches of the arteries, but 
muft pafs very entirely into the veins; fo 
thefe, by their capacity conftantly dimi- 
nilhing as they approach nearer to the 
heart, and by their coats being of a denfity 
^nd firmnefs fufficient to prevent further 

dila- 
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dilatation, oonfiderably refift the free paf* 
fage of the bipod from the arteries into 
them, 

' CCXCVIII. 

While thefe refiftances continue, the ar- 
teries, and with them almoft every fibre 
of the body, muft be extended at every 
fyftole of the heart ; and with this exten- 
fion, the growth of every part will pro* 
ceed : but, as every part, by its receiving 
an addition of folid matter, becomes more 
dcnfe and rigid ; fo it is lefs eafily extend- 
ed, and perhaps lefs readily receives an ac- 
cretion of new matter, than before. Hence 
it is, that the more the body grows, it ad- 
mits of any additional growth more flowly ; 
and unlefs the extending powers increafe 
in the fame proportion with theincreafing 
denfity of the folids, there muft be a period 
^t which thefe two powers will balance each 

other, 
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other, and the growth will proceed no far- 
ther. But, as it is evident, that the bulk 
and weight of the heart, and probably there* 
fore its force, does not increafe widi the 
increafing bulk of die body, and that the 
action of the heart is the principal ex- 
tending power in the fyftem; it is alfo 
plain, that the extending power does not 
increafe in the fame proportion with die 
increafing denfity of the fbiids ; and there^ 
fore, that thefe two powers will, at a cer- 
tain period, come to balance each other. 

CCXCIX, 

But not only is the force of the heart 
thus conflandy diminifhing, with refpe^fl 
to the refiftance of the arteries ; but the 
force of the heart, though it were flill fub- 
fifting, has, from other caufes, lefs cflFeft 
in extending the arteries.- The blood is 
more confined to the arteries, and extends 

them 
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thfim further in proponion to the refift- 
ance in the veins, a8 in CCXCVII, ; and 
this refiftance in the veins, and the exten- 
fion of the arteries depending upon it, wiU 
be more or lefs, according to the refpec- 
tive denfity of thefe two fets of veflels* 
But it appears from the experiments of 
Sir Clifton Wintringham, that the denfity 
and firmnefs of the veins with refpedl to 
their correfpondent arteries, is much greater 
in young animals than in old; and thence 
it appear's, that during the growth of ani- 
mals, the arteries are acquiring an increafe 
of denfity in a greater proportion than the 
veins are at the fame time ; and therefore, 
that the refiftance in the veins with refpedl 
to the arteries, muft be conftantly dimi- 
niftiing> that the veins will therefore re- 
ceive a greater proportion of blood ; that 
in the fame proportion the arteries will be 
lefs extended; and, Iqftly^ that the dimi- 
niihed refiftance in the veins, concurring 

2 with 
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ti^ith the diminifhed force of the hearty 
will the fooner bring the increafing rigidity 
of the arteries, and therefore of every 
fibre of the body, to be in balance with the 
extending powers ; at leaft, ib fir as to pre- 
vent their producing any further growth. 

CCC. 

This account of the change of the re- 
finances in the arteries and veins, with 
refpedt to one another, is agreeable to 
phenomena, which ihow that the arteries 
afe larger, and contain more blood in pro- 
portion to the veins in young animals^ 
than in old ; that arterial hemorrhagicsi 
occur moft frequently in young perfons ; 
and that congeflions in the veins, with 
hemorrhagies, or hydropic efiufions de- 
pending upon them, occur moft frequently 
in old age. 

CCCL 
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CCCI. 

It i$ probable, that the refiftance both 
of arterieaf and veins goes on increafingt 
while the force of the heart is not increa- 
iing at the fame time : but it appears alfo, 
that, from the diminifhed force of the 
heart, and the compreflion which the 
fmaller velTels are conftantly expofed to 
from the diftention of the larger, the ac- 
tion of the mufcles and other caufes, the 
number of fmall velTels, and therefore the 
capacity of the whole fyftem, is conftant- 
ly diminifhing fo much, that the heart 
may ftill for fome time be fufficient for 
the circulation of the blood. But, while 
the refiftances in the veflels are conftantly 
increafing, the irritability of the moving 
fibres, and the energy of the brain, are 
at the fame time conftantly diminifliing ; 
and therefore the power of the heart muft 
I at 
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at length become unequal to its tafk, the 
circulation muft ceafe, and death enfue. 



CX^CIL 

The unavoidable death of old perfbns is 
thus in part accounted for; but it is^ how* 
ever, ftill probable, that the fame event 
proceeds chiefly from the decay and total 
extindlion of the excitement or vital power 
(CXXXVI.) of the nervous fyftem, and 
that from caufes very independent of 
the circulation of the blood, and ariiing in 
the nervous fyftem itfelf in confequence 
of the progrefs of life. This fecms to be 
proved by the decay of fenfe, memory, in- 
telledt, and irritability, which conftantly 
takes place, as life advances beyond a cer- 
tain period. 

F I N I S. 



